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c^^iH nf apoUcation of th e invention 

The invention relates to new di a Uoxypy ri di nes, 
processes for their preparation, their use and medica- 
ments containing them. The compounds according to the 
invention are used in the pharmaceutical industry as 
intermediates and for the preparation of medicaments. 

""luropean Patent Appli cation 0,005,129 describes 
substituted pyridylsulfinylbenzimidazoles which are said 
to have properties of inhibiting the secretion -of gastric 
acid - The use of a number of benzi mi da zoL e derivatives 
for inhibiting the secretion of gastric acid is described 
15 in European Patent Application 0,074,341. British Patent 
Application GB 2,082,580 describes tricyclic imidazole 
derivatives which are said to inhibit the secretion of 
gastric acid and prevent the formation of ulcers. 

It has now been found, surprisingly, that the 
20 diaUoxypyridines described below in more detail have 
interesting and unexpected properties in which they 
differ from the known compounds in an advantageous manner 
np<rrnption of the invention 

The invention relates to new diaUoxypyridines 

25 of the general formula I 


R1-0 



III. 


R1 represents a 1-3C-aUyl radical which is com- 
pletely or predominantly substituted by fluorine. 


or a 


chlorodif luoromethyl radical and 
Rl" repr sents a hydrogen atom or a halogen atom, 
trifluoromethyl. a 1-3C-alkyl radical, or a 1-3C-alk- 
oxy radical which is optionally completely or predo- 
minantly substituted by fluorine, or 
Rl and Rl' together, with inclusion of the oxygen 
atom to which Rl is bonded, represent a 1-2C-alky- 
lenedioxy radical which is optionally completely or 
partly substituted by fluorine, or a chlorotr if luoro- 
ethylenedioxy radical, 
R3 represents a 1-3C-alkoxy radical 

one of the radicals R2 and R4 represents a 1-3C-alk- 
oxy radical and the other represents a hydrogen 
atom or a 1-3C-alkyl radical and 
n represents the numbers 0 or 1 , 
and the salts of these compounds- 
Examples which may be mentioned of 1-3C-alkyl 
radicals which are completely or predominantly substitu- 
ted by fluorine are the 1 ,1 ,2-tri f luoroethy I radical, the 
perfluoropropyl radical, t h e p erf luor o et hy I radical and, 
in particular, the 1 , 1 ,2, 2-t et ra f I uor o et hy I radical, the 
trifluoromethyl radical, t h e 2,2, 2-t r i f luoro et hy I radical 

and the di f lu or omet hy I radical. 

A halogen atom in the context of the present invention 
is a bromine, chlorine and, in particular, fluorine atom. 
I 1-3C-Alkyl radicals are the propyl, isopropyl, 

ethyl and, in particular, methyl radical. 

1-3C-AUoxy radicals contain, in addition to the 
oxygen atom, the a bo v em ent i on ed 1-3C-alkyl radicals. The 
30 methoxy radical is preferred. 

1-3C-ALkoxy radicals which are completely or pre- 
dominantly substituted by fluorine contain, in addition 
to the oxygen atom, the a bov emen t i oned 1-3C-alkyl radi- 
cals which are completely or predominantly substituted 
35 by fluorine. Examples which may be mentioned are the 
1,1,2,2-tetraf luoroethoxy, the t r i f L uo r om et ho xy , the 
2'2'2-trifluoroethoxy and the di f luoromethoxy radical. 

Examples which may be mentioned of 1 -2C-a I ky I ene- 
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dioxy radicals which are optionally completely or partly 
substituted by fluorine are the 1 ^1-di f luoroethy I enedi oxy 
radical (-0-C Fj-CHz-O-J / the 1 ,1 ,2,2-t et ra f luoro- 
ethylenedioxy radical (-0-C Fj-C F2-O-) / the 1^1,2-tri- 
5 f luopoethylenedioxy radical (-0 -C Fz'CH F-0-) and, in 
particular/ the di f luoromethyl enedi oxy radical 
(_0_CP2-0-)/ as substituted radicals, and the ethylene- 
dfoxy radical and the methyl enedi oxy radical, as unsub- 
sti tut ed ra di ca Is . 
10 Preferred possible salts of compounds of the general 

formula I in which n denotes the number 0 (sulfides) are 
all the acid addition salts. Salts which may be men- 
tioned in particular are the pharmacologically acceptable 
salts of the inorganic and organic acids usually employed 
15 • in galenics. Pharmacologically unacceptable salts which 
may initially be obtained, for example, as process pro- 
ducts in the preparation of the compounds according to 
the invention on an industrial scale are converted into 
pharmacologically acceptable salts by processes which are 
20 known to the expert. Examples of such suitable salts are 
water-soluble and water-insoluble acid addition salts, 
such as the hydrochloride, hydrobromide, hydroiodide, 
phosphate, nitrate, sulfate, acetate, citrate, gluconate, 
benzoate, hibenzate, fendizoate, butyrate, sulf osa U cyl- 
25 ate, maleate, laurate, malate, fumarate, succinate, 
oxalate, tartrate, amsonate, embonate, metembonate, 
stearate, tosylate, 2-hydroxy-3-na phthoa t e, 3-hydroxy-2- 
naphthoate or mesylate. 

p/eferred possible salts of compound of the general 
30 formula I in which n denotes the number 1 (sulfoxides) 

are basic salts, in particjlar pharmacologically accept- 
able salts with the inorganic and organic bases usually 
employed in galenics. Exariples which may be mentioned 
of basic salts are the ssdiun, potassium, calcium or 

35 aluminum salts. 

One embodiment ( embod i .n ent a) of the invention 
cerises compounds of the general formula I wherein Rl* 
represents a hydrogen atom and R1. R2. R3 . and n have the 
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abovementioned meanings, and their salts. 

Another mbodiment (embodiment b) of the invention 
comprises compounds of the general formula I wherein R1 ' 
represents a halogen atom, trif luoromethyl . a l-3C-al.yl 
5 radical or a 1-VC-alWoxy radical which is optionally com- 
pletely or predominantly substituted by fluorine and 
R1. R2. R3. " ^^"^ abovementioned meanings. 

and their salts. 

Another embodiment (embodiment c) of the invention 

Of the general formula I wherein Rl and 
10 comprises compounds of the gen 

RV together, with inclusion of the oxygen atom to which 
Rl is bonded, represent a 1-2C-a Iky Lenedioxy radical and 
R2, R3, R4 and n have the abovementioned meanings, and 

15 '''' Another' embodiment (embodiment d, of the inventi 

comprises compounds of the general formula I wherexn Rl n 
Rl- together, with inclusion of the oxygen atom to whnch 
Rl is bonded, represent a 1 -2C-a Iky I enedi oxy radical 
which is completely or partly substituted by fluorine 

20 and R2, R3, R4 and n have the abovementioned meanings, 

and their salts. 

Another .»bo<.i-nent .e..o.i».e„. e. o. the invention 
comprise, ccpcuna, o. tne .enereX ..r^ul. . wner.in . an. 
Rl" togeth.r, -Uh incuslon of th. oxyg.n ..on to -h,ch 
25 Rl is bonded, represent > ch Ur.t rl fluoro.th, I .n,d1 oxy 
. radUaL and R2, R3, " 'bove.entlon.d 

30 „et.,.. ,ep.esents a .,d.o.en 

methyl or chlorodxtx radicals R2 and R^ 

.3 represents metho.y one o the^rad.c ^^^^^^^^ ^^^^ 

represents methoxy and the other P 
r methyl and n represents the numbers 0 orl . a 
35 salts of th se compounds. 

Preferred compounds of embodiment b are those of 
general formula I wherein Rl repr sents dif luoromethyl . Rl 
represents di f luorometho.y or methoxy, R3 represents 
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methoxy. one of the radicals R2 and represents methoxy and 
the other represents a hydrogen atom or methyl and n represents 
the numbers 0 or 1 . and the salts of these compounds. 

p'referred compounds of embodiment c are those of the 
5 general formula I wherein R1 and Rl' together, with inclusion 
of the oxygen atom to which Rl is -bonded, represent a 
methylenedioxy or et hy L enedi oxy radical, R3 represents 
methoxy, one of the radicals R2 and R4 represents meth- 
oxy and the other represents hydrogen or methyl and n 

M salts of these 

10 represents the numbers 0 or 1. and the salt 

compounds. 

preferred compounds of embodiment d are those of the 
general formula I wherein Rl and Rl' together, with inclusion 
of the oxygen atom to which Rl is bonded, represent a 
difluoromethylenedioxy radical era 1,1,2-tri f luoroethyl- 
enedioxy radical, R3 represents methoxy, one of the radi- 
cals R2 and R4 represents methoxy and the other repres- 
ents a hydrogen atom or methyl and n represents the numbers 
0 or 1. and the salts of these compounds. 

preferred compounds of embodiment e are those of the 
general formula I wherein Rl and Rl' together, with inclusion 
of the oxygen atom to which Rl is bonded, represent a 
chlorotrifluoroethylenedioxy radical, R3 represents 
methoxy, one of the radicals R2 and R4 represents methoxy 
25 and the other represents a hydrogen atom or methyl and n re- 
presents the numbers 0 or 1. and the salts of these compounds. 

Examples which may be mentioned of compounds 
according to the invention are: 2-C C4, 5-di m etho xy-3- 
methyl-2-pyridyl)n,ethylsuLfinyU-5-trifluoromethoxy-lH- 

30 benzimidazole, 2-C (4, 5 -d i met hoxy-3-a.et hy l-2-py r i dy I ) - 

methy I thioD-S-trifluoromethoxy-lH-benz imidazole, 2-C (4, 5- 
dimethoxy-3-methyl-2-pyridyl)methylsuLfinyn-5-(1,1,2,2- 

tetrafluoroethoxy)-1H-benzin,idazole, 2-C (4,5-di ,.ethoxy- 
3 -m et hy I -2-py r i dy I ) m et hy L t h i ol -5- (1 /I , 2,2-t et ra f I uo ro- 

35 ethoxy)-1H-benzimidazole, 2- C (4, 5 -di m et hoxy-3 -m et hy 1-2" 
pyridyl)methylsulfinyU-5-(2,2,2-trifluoroethoxy)-1H- 

benzimidazole, 2-C (4, 5-d i m et hoxy-3 -m et hy I -2-py r i dy I ) - 
methylthio3-5-(2,2,2-trifluoroethoxy)-1H-benzin,idazole, 
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5-dif luoromethoxy-Z-CC^^S-dimethoxy-S-methyl-Z-pyridyD- 
methyLsuLf i nyL3-lH-ben2imidazole^ S-di f luororaethoxy-Z- 
CC^^S-dimethoxy-S-methyL-Z-pyridyUmethyUhioD-lH-benz- 
imi dazoLe^ 5-chLorodi f Luoromethoxy-Z-CCA^S-diraethoxy-S- 
^g^hyL-Z-pyridyUmethylsulfinyU-IH-benzimidazoLe, 5- 
chLorodif Luoromethoxy-Z-CCA^S-dimethoxy-S-methyL-Z-pyrid- 
yDmethylthiol-IH-benzimidazoLe^ 5^6-bis(dif Luoromethoxy) 

2- C (4,5-diraethoxy-3-methyl-2-pyridyL) methyl sulfiny l:-1H- 
benzifflidazoLe, 5, 6-b i s < d i f Luo rom eth o xy ) -2-C (4^ 5-di m ethoxy 

3- niethyL-2-pyridyL)methyLthio:-lH-benzimi dazole^ 5-di- 
f Luoromethoxy-6-methoxy-2-C(4,5-dimethoxy-3-inethyL-2-' 
pyridyDmethyLsuLfinyU-IH-benzimidazoLe, 5-difluoro- 
methoxy-6-niethoxy-2-C(4^5-di(nethoxy-3-inethyL-2-pypidyl)- 
methyLthioa-IH-benzimidazole, 2-i: <4,5-di raethoxy-2-py ri d- 
yOmethyLsuLf inyl3-5-trif LuoPomethoxy-IH-benzimidazoLe, 
2-C(4,5-diinethoxy-2-pyridyl)inethyUhio3-5-tPif Luorometh- 

oxy-1H-ben2 imidazole^ 2-C (4^5-di niethoxy-2-pyri dyl) methy l- 
suLf inyia-5-(1/1,2,2-tetraf luoPoethoxy)-1H-benziinidazoLe^ 
2-C(4/5-di(nethoxy-2-pypidyL)inethylthio3-5-(ni/2,2-tetra- 

f I uoroethoxy)-1 H-benz imidazole, 2-C (4,5-di lnethoxy-2- 
py ri dyOmethy Isul f i nyi: -5- (2,2,2-t pi f Luopoethoxy) -1 H- 
benzimidazole, 2-C (4, 5-di m et hoxy-2-py pi dy I) m et hy I t h i ol -5- 
(2,2,2-t pif luoPoethoxy)-1H-ben2i-inidazole, 5-di f luopo- 
rn et ho xy-2-C C4^ 5-di met hoxy-2-py pi dy I) m ethy I sul f i ny 13 -1 H- 

benz imidazole, 5-di f luopomethoxy-2-C <4,5-di methoxy-2- 
py pi dy I) m et hy I t h i o3 -1 H-b enz i mi da zo I e, 5-chloPodif Luoro- 
methoxy-2-C(4,5-dimethoxy-2-pypidyL)nethylsuLf inyU-lH- 
benzimidazole, 5-chlorodif luoPomethoxy-2-C(4,5-dimethoxy- 
2-py^idyl)methylthio3-1H-benziraida2ole, 5,6-bis(dif Luoro- 
methoxy)-2-C(4,5-dimethoxy-2-pyridyl)methylsulf inyU-1H- 

benzimidazole, 5,6-bis (dif luoromethoxy 1 -2- C ( V , 5-di- 
methoxy-2-pyridy>.5methyLthio3-1H-benzimi dazoLe, 5-di- 
f Luoromethoxy-6-methoxy-2-C(4,5-dimethoxy-2-pyridyl) 

methylsulfinyU-IH-benzimidazoLe, 5-d i f I uo ron. et h oxy -6- 
methoxy-2-C(4,5-dimethoxy-2-pyridyL)-methylthioD-1H- 
benzimidazole, 2-C (3 ,4-d i m et hoxy-5-m et hy L -2-py pi dy I ) 
methyLsuLf iny 13 -5-t Pi fluoromethoxy-IH-benz imidazole. 
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2-C(3,4-diinethoxy-5-inethyL-2-pyridyL)n,ethyl.thio]- 

5-tri fLuorom ethoxy-lH-benzi mi da zoLe, 2-C(3,4-di- 
methoxy-5-n.ethy l.-2-pyridyL) methyl suLfinyU-5-(1, 1,2, 2- 

tetrafluoroethoxy)-1H-benzim1dazoLe, 2-C <3 , 4-d i met ho xy- 
5-methyl-2-pyridyL)methyLthio3-5-(1,1,2,2-tetrafluoro-. 

ethoxy)-lH-benzimidazole, 2-C (3,4-dimethoxy-5-methyL-2- 
py r i dy L ) methy L suL f i ny L3-5- (2,2,2-t ri f Luoroet hoxy) -1 H- 

benzimidazoLe, 2.C (3,4-di methoxy-5-methy L-2-py ri dy I) - 

methyLthio3-5-(2,2,2-trifUoroethoxy)-1H-benzimidazole, 

5-difl.uoromethoxy-2-C(3,4-dimethoxy-5-methyL-2-pypidyL)- 

methyLsuLfinyia-tH-benzimidazole, 5-di f Luoromethoxy-2- 
C(3,4-dimethoxy-5-methyl-2-pyridyOmethyUhioa-1H-benz- 
imidazoLe, 5-ch lorodi f Luoromethoxy-2-C (3,4-di methoxy-5- 
methyL-2-pyridyL)methyLsulfinyL3-1H-benzimidazole, 5- 
chlorodifluoromethoxy-2-C(3,4-dimethoxy-5-methyl-2- 

pyridyl)methylthion-lH-benzimidazoLe, 5,6-bi s (di f Luoro- 
methoxy)-2-[:(3,4-dimethoxy-5-methyL-2-pyridyl)methyl- 

sulfinyL3-1H-benzi.midazoLe, 5,6-bi s <di f L uo rom et ho xy ) -2- 
C(3,4-dimethoxy-5-methyl-2-pyridyL)«ethyUhio3-1H-benz- 
imidazoLe, 5-di f I uoromet hoxy-6-ra et hoxy -2-C (3, 4-di met hoxy- 
5-methyl-2-pyridyl)methyLsuLfinyL3-1H-benzimidazol.e, 5- 
difLuoromethoxy-6-methoxy-2-C(3,4-dimethoxy-5-methyL-2- 

pyridyL)methyUhio3-1H-benzimidazole, 2-C <3,4-di methoxy- 
2-pyridyOmethylsuLfinyU-5-trifLuoromethoxy-1H-benz- 
imidazole, 2-C (3 , 4-di «. ethoxy-2-py r i dy L) m et hy L th i o3-5-t r i - 
fLuoromethoxy-1H-benzimidazole, 2-C (3, 4-d i met hoxy-2- 
pyridyL)methyLsulfinyU-5.(M,2.2-tetrafluoroethoxy)-1H- 

benzimidazole, 2-C (3 , 4-d i met hoxy-2-py r i dy L) methy L t h i o3 - 
5-(1 1,2^2-tetraf Luoroethoxy)-1H-benzimidazoLe, 2-C(3,4- 
dimethoxy-2-pyridyl)methylsulfinylD-5-(2,2,2-trifluoro- 

ethoxy)-1H-benzimidazole, 2- C (3 , 4-di m et ho xy-2-py r 1 dy L ) - 
methyl.thio:-S-(2,2,2-trifluoroethoxy)-1H-benzimidazoLe, 

5-difLuoromethoxy-2-C(3,4-di™ethoxy-2-pyridyL)methyL- 
sulfinyL3-1H-benziraidazoLe, 5-d i f L uo rom et h oxy-2- C C3 ^ 4- 
5 dimethoxy-2-pyridyl)methyUhio:-1H-benzimidazoLe, 5- 

chlorodifLuoromethoxy-2-C(3,4-dimethoxy-2-pyridyL)methyl- 

sulfinyin-IH-benzimidazoLe, 5-ch Lorodi f Luoromethoxy-2- 
C(3 4-dimethoxy-2-pyridyUmethyLthio]-1H-benz1midazole, 
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5,6-bis(difLuoromethoxy)-2-C(3,4-dimethoxy-2-pyridyl)- 
/ethyLsuLfinyL3-1H-ben2imidazole, 5 , 6-b i s (di f L uo rom et h - 
oxy) -2-C (3, 4-dimethoxy-2-pyridyl.) methyl thio:-1 H-benz- 
imidazoLe, 5-di f Laoromethoxy-6-methoxy-2-C (3,4-di methoxy- 
2-pypidyL)methylsuLfinyL3-1H-benzimidazoLe. 5-difLuoro- 
n,ethoxy-6-methoxy-2-C(3,4-din.ethoxy-2-pyridyL)methyUhio3- 

IH-benzimidazole, 2,2-di f Luoro-6-C(4,5-dimethoxy-2-pyrid- 
yl)methyLsulfinyU-5H-C1,3a-dioxoLoC4,5-nbenzimidazoLe. 
2 2-difLuoro-6-C(4,5-diinethoxy-2-pypidyOn,ethylthio3-5H- 
C1.3a-dioxoloC4,5-f3benzimidazole, 2,2-di f Luoro-6-C <3- 
a.ethyl.-4,5-difl.ethoxy-2-pyridyL)n.ethylthio:-5H-C1,33-di- 

oxoLoC4,5-f3benzimidazole, 2,2-di f Luoro-6-C (3-methy L-4,5- 
dimethoxy-2-pyridyL>methyLsuLfinya-5H-C1.33-dioxoUC4,5- 
nbenzimidazole, 6-C (4,5-di ethoxy-3-™ethy l-2-py ri dy L) - 
15 methyLthio:-2,2-difLuoro-5H-C1,3:-dioxoloC4;5-nbenz. 
imidazole, 6-C <4,5-di ethoxy-3-met hy l-2-py ri dy I ) met hy l- 
sulfinyl3-2,2-difluoro-5H-C1,33-dioxoloC4,5-f:benzimida- 
zole, 6,6,7-trifluoro-6,7-dihydro-2-C(4,5-dimethoxy-3- 
methyl-2-pyridyl)methylthioa-1H-C1,43-dioxinoC2,3-f3- 
benzimidazole, 6,6,7-t r i f I uo ro-6,7-di hy dro-2-C (4,5-di - 
methoxy-3-methyl-2-pyridyl)methylsuLfinyl3-1H-Cn43- 

dioxinoC2,3-nbenzimidazole, 6,6,7-tri f luoro-6,7-di hydro- 
2-C<4,5-dimethoxy-2.pyridyl)methylthioa-1H-C1.43-dioxino- 

C2,3-f3benzimidazole, 6,6,7-t ri f luoro-6,7-di hydro-2- 
C<4,5-dimethoxy-2-pyridyl)«ethylsulfinyU-1H-C1,43-diox- 

inoC2,3-f:benzi-nidazole, 2-C (4,5-di ethoxy-2-py ri dyl) - 
™ethylthio3-6,6,7-trifluoro-6,7-dihydro-1H-C1.43-dioxino- 

C2,3-nbenzimidazole, 2-C (4, 5-di ethoxy-2-py r i dy I) met hy l- 
sulfinyl3-6,6,7.trifluoro.6.7-dihydro-lH-C1,4:-dioxino- 
C2,3-f3benzimidazole, 2- C ( 4, 5 -d i et hoxy-3-m et hy l-2-py r i d- 
yL)methyUhio3-6,6,7-trHl.oro-6,7-dihydro-1H-C1.4:- 

dioxinoC2,3-nbenzimidaz = l*, 2 - C (4, 5-di et hoxy-3-m et hy I - 
2-pyridyl)methylsulfinyl]-6.6,7.:rHluoro-6,7-dihydro. 

1H-C1,43-dioxinoC2,3-f3b*n.i-ia^ole, 6,6-di f I uo r o-6,7- 
35 dihydro-2-C(4,5-dimetho./-2-Prr^dyl)methylthio3-1H-n,43- 
dioxinoC2,3.nbenzimidazole, 6,6-di f luoro-6,7.di hy d ro.2. 
C(4 5-dimethoxy-2-pyridyl)™ethylsulfinyn-lH-C1,4l-diox- 
inoC2,3-nbenzimidazole, 6 , 6-d i f luoro-6,7-di hy d r o-2- 
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C<4,5-di met ho xy-3-methyL-2-pyridyL) methyl thio3-1H- C 1,43- 

di oxi noC2,3-f Dbenzi midazoL 6,6-di f l.uo^o-6,7-d^hyd^o-2- 
C (4,5-di methoxy-3-in ethy l-2-py ri dy I ) methy L suL f i ny 13 -1 H- 
C1 ,43-di oxi noC2,3-f3benzimidazoLe, 6,6,7,7-tet ra f luoro- 
6,7-di hydro-2-C(4,5-dimethoxy-2-pyridyl)methyLthio:-1H- 
C1^43-di oxinoC2,3-f:benziraidazole/ 6,6,7,7-tetPa f Luo^o- 
6,7-di hy d ro-2-C (4,5-di methoxy-2-py ri dyDmethylsuLf i nyL3- 
1H-C1,43-d^oxi noC2,3-f3benzimidazoLe, 6, 6,7,7-t et ra f I uoro- 
6,7-di hydro-2-C (4,5-dimethoxy-3-raethyL-2-py ridyOmethyL- 
thioa-l H-C1,43-dioxi noC2,3-f 3 b enz i m1 da zoLe, 6,6,7,7- 
tetraf Luo^o-6,7-d^hydro-2-C(4,5-d^methoxy-3-InethyL-2- 
pyr^dyL)methy^.suLf inyU-1H-C1,43-dioxinoC2,3-flbenzimida- 
zoLe, 6-chloro-6,7,7-trif Luoro-6,7-dihyd^o-2-C<4,5-d^- 
methoxy-3-methyL-2-pyr^dyL)methyLsuLf inyL3-1H-C1,43- 

15 dioxi noC2,3-f3benzimidazoLe, 6-ch Loro-6,7,7-t p i f luo ro- 

6,7-dihydro-2-CC4,5-difflethoxy-3-inethyL-2-pyridyl)-methyl- 
thio3-1H-C1,43-dioxinoC2,3-f3benzimidazoLe, 6-chLoro- 
6,7,7-tri f luo^o-6,7-d^hyd^o-2-C<4,5-dimethoxy-2-pyn•dyL)- 
methyLsuLf inyU-lH-C1,43-dioxinoC2,3-f3benzimidazoLe, 6- 

20 chloro-6,7,7-trif Luo^o-6,7-dihydro-2-C(4,5-d^methoxy-2- 
py^idynmethylthio3-1H-C1,4]-d^ox^noC2,3-f3benzim^dazoLe, 
2,2-di f Luo ro-6-C (3, 4-di met hoxy-2-pyp idyl) methyl suLfi ny 13 - 
5H-C1, 33 -di o xo I oC4,5-f 3 benz imidazole, 2,2-di f luo^o-6- 
C (3 , 4-di m et ho xy-2-py pi dy L ) m et hy I t h i o3 -5H-C1 ,33 -di oxo I o- 

25 C4,5-f3benziraidazole, 2,2-d i f luo po-6-C (3,4-di m et hoxy-5- 
methyl-2-pypidyl)methylthio3-5H-C1,33-dioxoloC4,5-f3benz- 
imidazole, 2,2-di f luo po-6-C (3,4-di met hoxy-5-methy 1-2- 
pypidyDmethylsuLf inyl3-5H-C1,33-dioxoloC4,5-f3benzim^da- 
zol e, 6- C (3,4-di ethoxy-5-methyl-2-py Pi dy I ) ra ethy I th i o3 - 

30 2,2-dif luopo-5H-C1,33-dioxoloC4,5-f3benzimidazole, 6- 
C (3,4-di ethoxy-5-methy L -2 -pyr idyl) methyl sulfi ny 13 -2,2- 
di f luoPO-5H-C1,33-dioxoloC4,5-f3benzifflidazole, 6,6,7-tri- 
f luopo-6,7-dihydPO-2-Cv3,4-dimethoxy-5-methyl-2-pypidyl)- 
methylthio3-1H-C1 ,43-dioxi noC2,3-f3benzimidazole, 6,6,7- 

3 5 t Pi f I uopo-6,7-dihy dpo-2-C (3,4-di met hoxy-5-m ethy 1-2- 

pypidyDmethylsuLf inyl3-1H-C1,43-dioxinoC2,3-f3benzimida- 
zole, 6,6,7-trif luo ro-6,7-dihy dPO-2-C (3,4-di raethoxy-2- 
pyridyl)methylthio3-1H-C1,43-dioxinoC2,3-f3benzin,idazole, 
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6 6,7-tr1fluoro-6,7-dihydro-2-C(3,4.din,ethoxy-2-pyridyl)- 
/ethylsulfinyU-1H-C1,4n-dioxinoC2,3-fabenzimidazoLe, 2- 
C<3,4-diethoxy-2-pyridyL)methylthio]-6,6,7.trifluoro-6,7- 
dihydro-1H-C1.43-dioxinoC2,3-f:ben2in.idazole, 2-0(3,4- 
diethoxy-2-pyridyL).ethyLsuLfinyl3-6,6,7-trifluoro-6 7- 

dihydro-1H-i:i,43-dioxinoC2,3-f3benzin.idazoLe, 2-C(3,4- 
diethoxy-5-methyL-2-pyridyL)n,ethyLthio:-6,6,7-trifluoro- 
6 7-dihydro-1H-C1,4:-dioxinoC2,3-f:benzimidazoLe, 2- 
C<3 4-diethoxy-5-n.ethyL-2-pyridyL)n.ethyLsuLfinyl3-6,6,7- 
trinuoro-6,7-dihydro-1H-C1,43-dioxinoC2,3-f:benzimida- 
zole, 6,6-difLuoro-6,7-dihydro-2-CC3,4-din.ethoxy-2-pyrid- 
yO«.ethyLth1o3-1H-C1,4:-dioxinoC2,3-fabenzi«,idazole., 6,6- 
difLuoro-6,7-dihydro-2-C(3,4-din,ethoxy-2-pyr1dyl)«ethyl- 
suLfinyia-lH-C1,43-dioxinoC2,3-f:benzim1dazoLe, 6,6-di- 
fLuoro-6,7-dihydro-2-C(3,4-din.ethoxy-5-a.ethyL-2-pyridyL)- 
„ethylthioa-1H-ClA3-dioxinoC2,3-f:benzi.idazoLe, 6,6- 
difLuoro-6,7-dihydro-2-C(3,4-dia.ethoxy-5-a.ethyL-2-pyrid- 
yL)«,ethylsulfinyU-1H-C1,4l-dioxinoC2,3-f3benzia.1dazoLe, 
6,6,7,7-tetrafluoro-6,7-dihydro-2-C(3,4-din.ethoxy-2- 
pyridyL)methyLthio:-1H-C1,4n.dioxinoC2,3-flbenz1«idazoLe, 
6 6,7,7-tetrafLuoro-6,7-dihydrc-2-C(3,4-dimethoxy-2- 
p;ridyL)rnethylsuLfinyU-lH-C1,43-diox1noC2,3-f3benzi.ida- 
zoLe, 6,6,7,7-tetrafluoro-6,7-d1hydro.2-C(3,4-di™ethoxy. 
5..ethyL-2-pyKidyL)-™ethylthio:-1H-C1,4.-d,ox,noC2 3- 3 

benzi^idazole, 6,6,7,7-tetrafluoro-6,7-dihydrc- - 3 - 
dimethoxy-5-.ethyl-2-pyridyl)-nethylsulfinyL:-1H.C1,43- 

diox1noC2,3.f:benzin,1dazole, 6-chLorc.6,7,7-trif uoro- 
6,7-dihydro-2-C(3,4-di.ethoxy-5-«ethyL-2.pyr.dyO-methyl- 

sulfinyU-1H-C1>43-dioxinoC2,3-f3benzi.idazoLe ^-^^-o- 
6 7 7-trifluoro-6,7-dihydro-2-C(3,4-dimethoxy-5-n,ethyL-2- 
p;r;dyl)-.ethyUhio3-1H-C1,43-dioxinoC2,3-f3benzi.idazole, 
6-c.Loro-6,7,7-trifluoro-6,7-d..ydro-2-C(3,4-di™ethoxy-2- 
pyridyl)methylsulfinyL3-1H-C1,4l-dioxinoC2,3-f3benz..,da- 
zole, 6-chLoro-6,7,7-triflooro-6,7-d1hydro-2-CC3 - 
35 ™ethoxy-2-pyridyl).ethyltMo3-1H-C1,4D-d ox.noC2 3- 
benzl.idazoLe, 6-C (4, 5-d i . e t ho x y -3 et hy 1-2 -py m dy ) 
„ethyLth1o3-5H-C1,3D-dioxoLoC4,5-fDbenzi.idazcle 6- 
C(4,5-di.ethoxy-3-™ethyl-2.pyridyL).ethyLsulf.nyU-5. 
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CI ,3:-di oxoLoC4,5-f3benzitni dazoLe, 6-C (4,5-di methoxy-Z- 
py r i dy O met hy Uh i -5H- CI ,33 -d i o xol o C4, 5-f 3 b enz i m i da 20 I e, 
6-C(4^5-dimethoxy-2-pyridyl)inethylsuLfinyL3-5H-C1^33- 
dixoLoC4,5-fabenzimidazoLe, 6-C (3,4-di methoxy-2-py ri dyO- 
methy L th i oD -5H-C1 ,33 -di 0x0 L oC4^5-f: b enz i mi da 20 1 e, 6- 
C(3,4-diniethoxy-2-pyridyL)inethyLsulf inyL:-5H-C1,3:-di- 
oxoLoC4,5-f:ben2^midazoLe, 6-C<3,4-diinethoxy-5-methyL-2- 
pyridyL)tnethyLthiol-5H-C1,33-dioxoloC4,5-f:benzimidazole, 
6-C(3,4-dimethoxy-5-methyL-2-pyridyL)methyl.sulf inyL3-5H- 
C1,33-d^oxoLoC4,5-f3benzimidazoLe, 6,7-dihydro-2-C(4,5- 
d/gtj,oxy-3-methyL-2-pyridyL)methyUhio3-lH-C1,43-diox- 

inoC2,3-f3benzimidazoLe, 6,7-di hy dro-2-C (4,5-di methoxy- 
3-methyL-2-pyridyOn,ethyLsuLfinyL:-1H-C1,43-dioxinoC2,3- 

flbenzimidazoLe, 6,7-di hydro-2-C <3,4-di n.ethoxy-5-tnethy L- 
2-pypidyl)methyUhio3-1H-C1,43-dioxinoC2,3-f3benzimida- 
zole, 6,7-dihydro-2-C<3,4-dimethoxy-5-methyl-2-pyridyL)- 
m'ethyLsuLfinyL3-1H-C1,43-dioxinoC2,3-f3benzimidazoLe, 
6,7-dihydro-2-C<3,4-diniethoxy-2-pyridyl)methylthio3-1H- 

C1,43-dioxi noC2,3-f3ben2imi dazoLe . 6 . 7-dihydro-2- 
C<4,5-diinethoxy-2-pyridyOmethylsuLf ^nyL3-1H-C1,43- 
dioxinoC2,3-f3benz1midazole, and the salts of these com- 
pounds . 

Due to the tautomerism in the imidazole ring, 

5- substitution in the b enz i mi da 20 1 e is identical to 

6- substitution. Accordingly, in the compounds in which 
R1 and R1' together, with inclusion of the oxygen atom 
to which R1 is bonded, r^^resent a substituted ethylene- 
dioxy radical, the 6-position in the CI ,43 -d i ox i no C2,3 -f 3 - 
benzimidazole part is identical to the 7-position. 

The invention furthermore relates to a process 
for the preparation of t.e di a I Voxypy ri di nes of the general 
formula 1 wherein R1, «3, R4 and n have the 

abovementioned meaning?, a-2 t « i r salts. 

The process is c-i -r: t w ed in that 
a) mercaptobenzimidazole* of :-e general formula II are 
react d with picoline derivatives III 


R1-0 



Z'-CH: 



(II) 


(III) , 


O P 


b) benzin^dazoLes of the general formula IV are reacted 
with mercaptopicolines V 


R1-0 



t • 


HS-CHi 


(IV) 



I) o-phenylenediamines of the general formula_VI are reacted 
with formic acid derivatives VII 


R1 -0 



N H2 


HOOC-S-CH2 



(VI) 


(VII) . 


and, if appropriate, the 2-b enz i mi da zoLyL 2 -py r i dy I met hy L 
sulfides of the general formula VIII obtained according 
to a) , b) or c) 

R3 

H 
I 

N 

-S CHj- 


R1 -0 




(VIII ) . 


re then oxidized and/or converted into th salts. 
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or in that 


Z benzi^idazoLes of the general .or.uXa IX «e reacte. 
with pyridine derivatives X 


15 



R1-0 



(IX) 


(X) . 


^ I) suLfinyL derivatives of the general formula XI are 
reacted with 2-picoline derivatives XII 



M'-CHi 


R1-0 



(XI) 


(XII) . 


and, if appropriate, the products are then converted into 
10 xts Y 2 z- and representing suitable leavxng 

rr:u;rM're;re'sentin. an a .<a U .eta. ato. CU, Na or <) 
„. representing the equivalent of a metal atom and R1, 
R1' R2 R3, R4 and n having the abovementioned meanings. 

' %he compounds II-XII can be employed in the above 
mentioned reactions as such or, if appropriate, in the 

form of thei r sa Us. 

Preparation processes a), b) and c) lead to the 
sulfides according to the invention, and the oxidation 
of the compounds VIII and processes d) and e) give the 
sulfoxides according to the invention. 

The expert is faiiiUar, on the basis of his 
expert knowledge, with what leaving groups Y, I, Z' and 
Z-. are suitable. A suitable leaving group Y is, for 
example, a group which for.s a reactive -^^^"^^^Z^' 
derivative together with the sulfinyl group to which t 
is bonded. Examples which may be mentioned of suitable 
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leaving groups Y are allcoxy, di a I ky La mi no and alkyLmer- 
capto groups. Examples which may be mentioned of suit- 
able Leaving groups Z, Z' or Z" are halogen atoms, in 
particular chlorine atoms, or hydroxyl groups activated 
5 by esterification (for example with p-toluenesuLf oni c 
acid). The equivalent of a metal atom M' is, for 
example, an alkali metal atom (Li, Na or K), or an 
alkaline earth metal atom (for example Mg), which is 
substituted by a halogen atom (for example Br,.Srignard 
10 reagent), or any other optionally substituted metal atom 
which is known to react like the a bo vement i oned metals 
in replacement reactions of or ga nometa I li c compounds. 

The reaction of 11 with 111 is carried out in a 
.anner which is known per se in suitable solvents, pre- 
15 ferably polar protic or aprotic sotvents (such as 

methanol, isopropanol, dimethyl sulfoxide, acetone, 
dimethylformamide or a cetoni t ri I e) with the addition of 
or exclusion of water. It is carried out, for example, 
in the presence of a proton acceptor. Suitable proton 
20 acceptors are alkali metal hydroxides, such as sodium 
hydroxide, alkali metal carbonates, such as potassium 
carbonate, or tertiary amines, such as pyridine, triethyl- 
amine or ethy Idi i sopropylami ne. Alternatively, the reac- 
tion can also be carried out without a proton acceptor, 
25 in which case - depending on the nature of the starting 
• compounds - the acid addition salts can first be separa- 
ted off, if appropriate, in a particularly 
The reaction temperature can be between 0° and 150 C, 
temperatures between 20° and SQOC being preferred in 
30 the presence of proton acceptors and t emp era t u r e s b et w e en 
60° and 120°C -.in particular the boiling point of 
the solvent used - being preferred without proton accep- 
tors. The reaction times are between 0.5 and 24 hours. 

Similar reaction conditions to those in the reac- 
35 tion of II with III can be used in the reaction of IV 

with V, which is carried out. in a manner which is known 

The reaction of VI with VII is preferably carried 
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out in polar, optionally wa t er- conta i ni ng solvents in the 
presence of a strong acid, for example hydrochloric acid, 
in particular at the boiling point of the solvent used. 

The oxidation of the sulfides VIII is carried out 
in a manner which is known per se under conditions such 
as those familiar to the expert for the oxidation of 
sulfides to sulfoxides Ci n this context, see, for example, 
J. Drabowicz and M . Mikolajczyk, Organic preparations and 
procedures int. 14C1-2), 45-89 (1982) or E. Block in 
S.Patai, The Chemistry of Functional Groups, Supplement 
E. Part 1, pages 539-608, John Wiley and Sons (Inter- 
science Publication), 19803 . Possible oxidizing .agents 
are all the reagents usually employed for the oxidation 
of sulfides to sulfoxides, for example hypohalites, and 
in particular peroxyacids, such as, for example, peroxy- 
acetic acid, t ri f luo rop er oxya c et i c acid, 3 , 5-di ni t r op er- 
oxybenzoic acid, peroxymaleic acid or, preferably, in- 
ch loroperoxybenzoi c acid. 

The reaction temperature is between -70°C and 
the boiling point of the solvent used (depending on the 
reactivity of the oxidizing agent and the solvent 
used, but preferably between -50° and ♦20°C. The 
oxidation is advantageously carried out in inert sol- 
vents, for example aromatic or chlorinated hydrocarbons, 
such as benzene, toluene, di ch Lorometha ne or chloro- 
form, or in esters, such as ethyl acetate or isopropyl 
acetate, or in ethers, such as dioxane, with the addition 
of water or without water. 

The reaction of IX with X is preferably carried 
out in inert so\vents such as are also usually employed 
for the reaction of enolate ions with alkylating agents. 
Examples which may be mentioned are aromatic solvents, 
such as benzene or toluene. The reaction temperature is 
as a rule between 0° and IZO^C (depending on the nature 
of the alkali metal atom M and the leaving group Z), the 
boiling point of the solvent used being preferred. For 
example Cif M represents Lidithium) and Z represents 
Cl(chlorine) and the reaction is carried out in benzenel. 
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the boiLing point of benzene (SQOC) is preferred. 

The compounds XI are reacted with the compounds 
XII in a manner which is known per se, such as is famiUar 
to the expert for the reaction of orga nometa L U c com- 
pounds . 

Depending on the nature of the starting compounds, 
which can optionaUy also be employed in the form of 
their salts, and depending on the reaction conditions, 
the compounds according to the invention are initially 
obtained either as such or in the form of their salts. 

The salts are moreover obtained by dissolving the 
free compounds in a suitable solvent, for example in a 
chlorinated hydrocarbon, such as methylene chloride or 
chloroform, a I ow • mol ecu la r weight aliphatic alcohol 
(ethanol or i sopropa nol) , an ether ( d.i i sop r opy I ether), 
a ketone (acetone) or water, which contains the desired 
acid or base, or to which the desired acid or base - M 
appropriate in the exactly calculated stoichiometric 

amount - is then added. 

The salts are obtained by filtration, reprecipi- 
tation, precipitation or by evaporation of the solvent 

The salts obtained can be converted into the free 
compounds by aUalization or acidification, for example 
with aqueous sodium bicarbonate or with dilute hydro- 
chloric acid, and these can in turn be convert ed into the 
salts. in this manner, the compounds can be purified, 
' or pharmacologically unacceptable salts can be converted 
into pharmacologically acceptable salts. 

The sulfoxides according to the invention are 
30 optically active compounds. The invention therefore 

.elates both to the enantiomers and to their mixtures and 
racemates. The enantiomers can be separated in a manner 
which is known per se (for example by preparation and 
separation of corresponding di a s t er eo i s om e r i c compounds). 
However, the enantiomers can also be prepared by as,.- 
™etric synthesis, for example by reaction of optically 
active pure compounds XI or d i a s t e r eo i s om e r i c pure com- 
pounds XI with compounds XII Cin this context, see 
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K.K. Andersen, Tetrahedron Lett., 93 (1962)3. 

The compounds according to the invention are 
preferably synthesized by reaction of II with III and, if 
appropriate, subsequent oxidation of the sulfide VIII 
formed. 

«4: the general formula II are kno^-n in some 
The compounds of the genei-j- 

cases CGerman of f enl egungss ch r i f t 3,132,613), or they can 
be prepared analogously to known instructions. Compounds 
II are obtained, for example, by reacting compounds VI 
with- carbon disulfide in the presence of alkali metal 
hydroxides or with alkali metal 0-ethyl di thi oca rbona t es . 

The compounds VI can be synthesized by the 
general preparation methods described in the following 

equa t i on A : 
Equation A: 


20 


R1-0 



R1-0 



(A1 ) 


^ ICH3COI2O 


R1-0 



R1-0 



(A3) 


R1-0 



— NHCOCH3 Hydrolysis 
— NO 2 


R1-0 


(A5) 


(A8) 


, HNOj 
}-NHC0CH3 ^> 



— NHj Hj ^ 

} ^> VI 

— NO: 


The starting compounds A1 - A3 can be prepared by 
known methods or by methods analogous to these Cfor 
example J.Org.Chem. 44, 2907-2910 (1979); J.Org.Chem. 29, 
1-11 (1964); German Of f en I egungs s ch r i f t 2,029,556; German 
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Off enlegungsschrift 2,848,531; J. Fluorine Chem. 18, 231- 
91 (1981); and Synthesis 1980, 727-81, it also being pos- 
sible for isomer mixtures to be formed in the case of 
non-identical substituents R1' and R1-0-. 
5 The compounds IV, IX and XI can be prepared, for 

example, from the compounds II in a manner known to the 
expert . 

The compounds IX are obtained, for example, from 
the compounds II by methylation, oxidation and subsequent 
10 deprotonation - for example with alkali metal hydrides .. 
or alcoholates or customary orga nometa 1 1 i c compounds. 
The compounds X are prepared in accordance with the 
method of Z. Talik, Roczniki Chem. 35,/- 475 C1961). 

The compounds III can be prepared - depending on 
15 their substitution pattern - in various ways: 

1. Compounds III where R2 and R3 « 1-3C-alkoxy and " 
s a hydrogen atom or 1-3C-alkyl- 
These compounds are prepared, for example, start- 
20 ing from 3-hydroxy- or 3-hy droxy-5-a I ky l-py ri di nes which 
are known or can be prepared by a known route, by benzyla- 
tion of the hydroxyl group (for example with potassium 
hydroxide and benzyl chloride in dimethyl sulfoxide), N- 
oxidation (for example with 3QX strength hydrogen per- 
25 oxide), nitration in the 4-position (for example with 
I nitrating acid), replacement of the nitro group by the 
1-3C-alkoxy group (for example by reaction with alkali 
metal alkoxide), reductive debenzy la ti on and simultaneous 
N-deoxygenation (for e.a^ple with hydrogen over pallad- 
30 ium-on-charcoal in an acid «edium), introduction of the 
hydroxymethyl group in the o-position relative to the 
pyridine nitrogen (for eoi.oLe by reaction with alkaline 
formalin solution), conve-sion of the 3-hydroxy group 
into a 1-3C-alkoxy group (?or e.a-nple by alkylation with 
35 1-3C-alkyl iodide in a ba s i : -leiium) and introduction of 
the leaving group Z' (for exa.npLe by reaction with 
thionyl chloride). In a preferred alternative, the com- 
pounds are prepared starting from 3-hy droxy-2-a I ky I - or 
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3-hydroxy-2.5-diaUyL-pyridines. which are known or can 
be prepared by a known route, by aUylation of the 
hydroxyl group (for example with potassium hydroxide and 
methyl iodide in dimethyl sulfoxide), N-oxidation (for 
example with 30% strength hydrogen peroxi de) , nitration 

the 4-position (for example with nitric acid), replace- 
ment of the nitro group by the 1-3C-alIcoxy group (for 
example by reaction with aUali metal alkoxide) conver- 
sion mto the 2-acetoxymethylpyridine (for example w.th 
hot acetic anhydride), hydrolysis (for example w,th^ 
dilute sodium hydroxide solution) to the hydroxymethy I 
group and introduction of the leaving group Z' (for 
example by reaction with thionyl chloride). 
2. compounds lH where R3 and R4 = 1-3C-alkoxy and 
,5 R2 = a hydrogen atom. 

These compounds are prepared, for exanple, start- 
ing fro« known 5-.,droxy-2-.eth,lpyr1 d1 n.s b, l^"''''''- 
the hydroxyl ,roup Uor exanpU -1th 1-3C-aU,l ,e -de 
Id potassium K.droxid. ,n dUeth.l ,uUo„d„, N-ox, a- 
JO tlon «or exanpl. -ith 30X str.n,th hydrogen peroxide), 
„ ration In the 4-posU1o„ <for e.a.pl. -Uh n tra ,ng 
a repuce.ent of the nUro group b. the 1-3C-aUo„ 

p Cfor exa.pU bV reaction -1th aU.aU .eta. aUox, e, 
onverslon Into the a-a =etox,,eth,lp.r1 d1 ne <for exa. 
25 with hot acetic anhydride), hydrolysis Cfor example w,t 
d,r.te sod1u« hydroxide soUtlon) to the 2-hy roxynethyl 
group and introduction of the Uavin, group I (for 
example by reaction with thionyl chloride). 
; cllpounds XXX Where R3 and > 1-3C-aUoxy and .2 - 

TO 1 -3C-a Lky L - . 

These compounds are prepared, for example, start- 
ing from 2-nethyl-3-aUyl-^-aU = x/P)'r1<'1nes which are 
Known or can be prepared by a known route < = 
example, European Paten. A-0 ,030,603) , by 

i« u^th 30% strength hydrogen peroxide), con 
" :u:r: tVx Util and subsequent hydrolysis in the 
5-° ition (for example with acetic anhydride and subse 
u : sodium hydroxide solution), aUylation of the 
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5-hydroxy group (^or example with 1-3C-alkyl iodide and sodium 
hydroxide solution in dimethyl sulfoxide). N-oxidation (for 
example with m-chloroperoxybenzoic acid), conversion into the 
2-acetoxymethylpyridine (for xample with hot acetic anhydride), 
hydrolysis (for example with dilute sodium hydroxide solution) 
to the 2-hydroxymethyl group and Introduction of the leaving 
group 2' (for example by reaction with thionyl chloride). 

The specific reaction conditions (temperatures, reaction 
times, solvents and the like) in the synthesis routes outlined 
above for the preparation of the compounds III which are ne- 
cessary are familiar to the expert on the basis of his expert 
knowledge. Precise preparation of individual representatives of 
the compounds III is described in the examples. Other represen- 
tatives are prepared analogously. 

The compounds of the general formula III. wherein R3 repre- 
sents a 1-3C-alkoxy radical, one of the radicals R2 and repre- 
sents a 1-3C-alkoxy radical and the other represents a 1-3C-alkyl 
radical are new and are likewise the subject of the invention. 

The compounds V, VII and XII are prepared, for example, 
starting from the compounds III by routes known to the expert. 

The following examples illustrate the invention in more 
detail without limiting it. The invention preferably relates 
to the compounds of the general formula I listed by name in 
the examples and salts of these compounds. In the examples, 
m.p. denotes melting point, decomp. represents decomposition 

and b.p. represents boiling point. 

Examples 
1. 2-C(4.5-Dimethoxy-2-pvridYl).neth vlthio]-5-trifluoro- 

methoxy-IH-benzim i da zol e 

1.57 g o-f 2-chloromethyl-4,5-di(nethoxypyridinium 

chloride are added to a solution of 1.64 g of Z-mercapto- 
5-trifluoromethoxy-1H-benzimidazole in 40 ml of ethanol 
and 20 ml of 1N sodium hydroxide solution, the mixture is 
stirred at 20°C for 2 hours and then at 40*^0 for a 
further hour, the ethanol is distilled off on a rotary 
evaporator •( 1 kPa/4.0.°C ) and the colorless precipitate 
which thereby separates out is filtered off over a suc- 
tion filter, rinsed with IN sodium hydroxide solution and 
water and dried. 2.15 g (79X of theory) of the title 
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compound of m.p. 92-93°C are obtained. 

5-ChLorodi f luoromethoxy-2-C(4,5-dimethoxy-2- 
py^idyL)methyUhio3-1H-benzi^,ida^ole, 5-difLuoromethoxy- 
2-CC4,5-dimethoxy-2-pyridyL)methylthio3-lH-ben2imidazoLe (oil) 
5,6-bis(difl.uoromethoxy)-2-C(4,5-dimethoxy-2-pyridyL)- 

methyLthio3-1H-benzimidazoLe, 5-di f L uo r oo. eth o xy-6-m et h- 
oxy-2-C(4^5-dimethoxy-2-pyridyUmethyUhio3-1H-benzimida- 

zole (m.p. 159-160°C) and 5-dif luoromethoxy-6-f luoro- 
2-C(A.5-dimethoKy-2-pyridyl)methylthio]-1H-benzimidazole 

are obtained analogously by reacting 5-chlorodif luoro- 
methoxy-2-mercato-1H-benzimidazole, 5-dif luoromethoxy- 
2-mercapto-1H-benzimidazole. 5 . 5-bis (dif luoromethoxy ) - 
2-mercapto-1H-benzimidazole, 5-dif luoromethoxy- 2-iner- 
capto-6-methoxy-1H-benzimidazole and 5-dif luorometh- 
15 oxy-6-fluoro-2-inercapto-lH-benzimidazole with 2-chlo- 

romethyl-4, 5-dimethoxypyridinium chloride. 
2. ?-C(4.5-Dim^thQXY-2-py ridyl)methylsulfinYl]-5-tri- 

f luoromethoxy-IH-be nzimidazole 

5.5 ml of a 0.2f1 solution of m-chloroperoxyben- 
zo\c acid'in methylene chloride are added dropwise to a 
solution of 0.36 g of 2-C4, 5-di m et hoxy-2-py r i dy L) met hy I - 
thio:i-5-trifluoromethoxy-1H-benziraidazole in 10 ml of 
methylene chloride at -SO^C and the mixture is stirred 
at the stated temperature for a further 30 minutes. 
After addition of 0.3 il of t ri ethy la mi ne, the cold reac- 
tion mixture is stirred into 10 ml of 5X strength sodium 
thiosulfate solution and 10 ml of 5X strength sodium 
carbonate solution, after phase separation three further 
extractions with 10 ml of methylene chloride are per- 
formed, the combined organic phases are washed once with 


20 


25 


30 


5 ml of 5% strength sodi.. t'-:sulfate solution and dned, 
the drying agent (magnesi.. s.'.fate) is filtered off and 
the filtrate is co nc en t . t e . . Tne residue is made to 
crystallize with diisopr=p,l e-.er and is then repre- 
35 cipitated from methylene c M c r i i e /d i i s op ropy I ether. ^ 

0.27 g (72X of theory) of the title compound is obtained 
as a colorless solid of m.p. 159-610c (decomp.). 

5-Chlorodifluoromethoxy-2-C(4,5-dimethoxy-2- 
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pyridyDmethyLsuLfinyLD-IH-benzimidazoLe, 5-difLooro- 
methoxy-2-C(4,5-dimethoxy-2-pyridyL)methylsulfinyL3-lH- 
Lnzi^idazole [..p. 159°C (deco.p.)]. 5 .6-bis (dif luoro.ethoxy)-2-[(4 .5- 
dia,ethoxy-2-py^idyl )methylsulf inyl ]-lH- benzi mi dazol e , 5.di-. 

fLuoromethoxy-6-n,ethoxy-2-E:(4,5-dimethoxy-2-pyridyL)- 

methylsuLfinyL:-1H-benzimidazoLe and 5-di f luoromethoxy- 
6-fLuoPO-2,2-C(4,5-din.ethoxy-2-pyridyL)methylsuLfinyL3- 

1H-benzimidazoLe are obtained analogously by oxidation 
of other sulfides of Example 1 with m-ch lorop eroxybenzoic 

y^Lr.A .;-nim.thoxy-2- pv^idyl)methylthioa-5-(1,V2,2- 
^.o^^^a f luoroethoxy)-1H- bgnzimidazole 

1.40 g of the title compound are obtained as a 
yellow oil by the procedure described in Example ^, by 
reacting 1.07 g of 2-merca pto-5- (1 .1 .2,2-t et ra f Luoro- 
ethoxy)-1H-benzimidazole with 0.90 g of 2-ch I o rom et hy I - 
4,5-dimethoxypyridinium chloride in 15 ml of ethanol with 
the addition of 17 ml of 0.5 N sodium hydroxide solution. 
Recrystallization from petroleum ether, gives the product 
in the form of colorless crystals of m.p. 125-127"=C. 
Yield: 1.20 g <72X of theory). 

4. 7-rC4,5-DimethQxy-2-pyri rivl)methyls».lfinYi:-5-(1,1,2, 
?-tPtraf luorQethoxy)-1 H-ben2imidazole 

A solution of the product in methylene chloride 
is obtained by the procedure described in Example 2 by 
oxidation of 0.76 g of 2- C (4, 5-di m et h oxy-2.py r i dy I ) m et hy I - 
thio3-5-(1,1.2,2-tetrafluoroethoxy)-1H-benzimidazole with 
19 ml of a 0.1 H solution of m-ch I o rop e roxy benzo i c acid 
in 30 ml of methylene chloride at -40°C, after extraction. 
After drying the solution over magnesium sulfate, the 
drying agent is filtered off, the filtrate is concentra- 
ted and the residue is crystallized from methylene chlor- 
ide/ di i s op r opy I ether. 0.64 g (82X of theory) of the 
title compound is obtained in the form of colorless 
crystals of m.p. 160-162OC (decomp.). 

5. ,-rr4,S-Dimetho^v-2-°vridyl) mPthylthio3 -5-(2,2,2-tri- 

^1 ..nrQethoxy )-1H-benz imidazole. 

1.0 g of 2-mercapto-5-(2,2,2-trifluoroethoxy)-1H- 
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benzimidazole are dissolved in 15 ml of ethanol and 8.5 
„L of 1N sodium hydroxide solution, 0.90 g of 2-chloro- 
methyL-4,5-dimethoxypyridinium chloride are added and the 
fixture is stirred for 20 hours. After addition of 30 ml 
of water, the mixture is extracted three times with 30 ml 
of methylene chloride each time, the met hy I en e " ch I or i d e 
phase is washed once with 5 ml of 0.1 N sodium hydroxide 
solution, the combined organic phases are dried over 
magnesium sulfate and, after the drying agent has been 
filtered off, the filtrate is completely concentrated. 
1.51 g (94% of theory) of the title compound are obtained 
as an amorphous solid residue of m.p. 55-57°:. 
6. ^-rfV5-Dimet Hn» r-2-oyridyl)methylsulfinyU-5-(2,2,2- 

..nroethoxy ^-IH-benzimidazole. 
0 8 g of 2-C(4,5-dimethoxy-2-pyridyl)methylthio:- 
5-(2 2 2-trifluoroethoxy)-1H-benzimidazole is dissolved 
in 15 ll of dioxane and 2.5 ml of 1 N sodium hydroxide 
solution. A mixture of 3 ml of 8 percent strength 
sodium hypochlorite solution and 3.5 ml of IN sodium 
hydroxide solution are added dropwise in the course o 2 
hours, while cooling to 0-50c. After addition of 5 ml 
of 5% strength sodium thiosulfate solution, the mixture 
is concentrated to dryness, the residue is taken up in 
wa'ter and the mixture is brought to pH 7 with phosphate 
buffer. The solid which has precipitated out is filtered 
off with suction, dried and r ec r y s ta 1 1 i z ed from ethyl 
acetate/diisopropyl ether. 0.45 g C55X of theory) of the 

title compound is obtained as colorless crystals of «.p. 

142-143°C (decomp.). 

7. ,-rf4 ,5-Dimethn.v-3-.ethyl- ? - pyridyl )methylthio]-5- 
(1 ,1 .2.2-tetrafluoroethQxy)-1H-benzimid a2ole 

1.46 g (83X of rneory) of the tital compound of 
„ p 127-128°C (colorless pc-der) are obtained by the 
procedure described in E.a.ple 1 by reaction of 1.07 g 
of. 2.mercapto-5-C1,n2.2-tetrafluoroethoxy)-1H-benz- 
imidazole with 0.96 g of 2-chloromethyl^4,5-dimethoxy-3- 
„ethylpyridinium chloride in 12 ml of 

addition of 17 ml of 0.5 N sodium hydroxide solution. 


8. 
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, -r. thoxy-3-^ ^thvL-2-oyridyl)methylsulf inyU- 
i;-M ,1 ^2.2-t>'trafluoro ^thoxy)-lH-ben2imidazole 

0.8 g of a pale yeUow oil is obtained by the 
procedure'described in Example 2 by oxidation of 0.99 g 
5 of 2-C(4,5-di«.ethoxy-3-methyl-2-pyridyL)methylthio:-5- 
(1,1,2,2-tetrafluoroethoxy)-1H-benzimidazole with 12 tnl 
of'a'o!2 M solution of m-ch lorop eroxyb enzoi c acid in 
methylene chloride at -AQOc for a reaction time of 1.5 
hours. Recrystallization twice from methylene chloride/ 
10 diisopropyl ether gives 0.30 g (34X of theory) of the 

title compound in the form of colorless crystals of m.p. 
125°C (decomp.). 

9. ■;-MfluorometK ^vv-^-':<4.5-dim.thoxy-3-methyl-2-pyrid> 
ninethylthio:i-1H^ben zimida2ole 

0.64 g (84X of theory) of the title compound of 
m p 100-io2°C (colorless crystalline powder) is 
obtained by the procedure described in Example 1 by reac- 
tion of 0.38 g (2 mmol) of 5-di f luoromethoxy-2-mercapto- 
1H-benz1midazole with 0.48 g <2 mmol) of 2-chloromethyl- 
20 4,5-dimethoxy-3-methylpyridinium chloride in 10 ml of 
ethanoL, with the addition of 8.8 ml of IN sodium 
hydroxide solution, after two hours at 50 C. 
10. ^-rfl ,4-Dime t H>.vv-2-oyridyl)methylthiol-5-(1,1,2,2- 

t.»trafluoropthoxy)-1H- hgnzimidazole 

0 38 g (1.7 mmol) of 2-chloromethy l-3,4-di meth- 
oxy-pyridlnium chloride is added to a solution of 0.46 g 
(1.7 mmol) of 2-m er ca pt o-5- (1 , 1 ,2,2-t et ra f luo r oethoxy ) - 
IH-benzimidazole in 10 ml of ethanol, 10 ml of water and 
1 8 ml of 2N sodium hydroxide solution; after the mixture 
has been stirred at 20°C for one hour, a further 10 ml 
of water are added dropwise; the mixture is then stirred 
a; 2Q°C for a further four hours. The solid which has 
precipitated out is filtered off, washed with 0.0^ N 
sodium hydroxide solution and then with water untU 
35 neutral and dried to constant weight. 0 63 g ^ ^ J 

theory) of the title compound is obtained as a colorless 
crystalline powder of m.p. 98-102Oc. 
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5-Olfluoroa,ethoxy-2-C(3,^-din,ethoxy-2-PVridyl)n,ethvlthiol-lH-benzimldazole 
(m p iot-108°C) and 5-difluorom thoxy-S-methoxy- 2- [ ( 3 . t-dimethoxy-2 -py ridyl ) - 
methylthiol-IH-benzimldazole (m.p. 137-n8°C) are obtained analogously by re- 
acting 5-difluoromethoxy-2-mercapto-1H-ben2imida20le and 5-dif luoromethoxy-6- 
methoxy-2-mercapto-lH-benzimdazole with 2-chloromethyl-3 . t-dimethoxypyridinium 

chloride. , , ^ 

■ . 1 mothvl-2-ojUJ^vJLlmethy1<->^^"1-''-^^^^^"°"' 

,..K»vw-lH-hen7imida20le. 
■ , ,0 g (70t Of theory) of the title compound are obtained by the 
procedure described in Example 1 .y reaction of 1.15 g of 2-.erc pto- 
.trifluoro.ethoxy-1H-benzi.idazole with 1.20 g of 2-chloro.ethy - 
..S-di.ethoxy-3-™ethylpyridiniu. chloride in 20 .1 of isopropano . 
with the addition of 20.5 .1 of 0.5N sodiu. hydroxide solution. Re- 
crystalli.ation fro. diisopropyl ether/petroleu. ether gives a product 

°' ^!nr5'rilethoxy.3-.ethyl-2-pyridyl)n,ethyl^^^^ 
nuoroethlxy)-1H-benzin,idazole. 5-chlorodifluorornethoxy.2-C (^.S-di- 
.ethoxy-3-.ethyl-2.pyridyl).ethylthiolMH-benzi.id,zole 5 S...S d^^ 
nuoroa,ethoxy)-2-n..5-di.ethoxy-3-™ethyl-2-pyrxdyl,n,ethylthio]-1H- 
benzimidazole. 5-dif luoro.ethoxy-6-n,ethoxy-2- C ( 4 . 5-di.ethoxy-3- 
.ethyl-2-pyridylJ-nethylthiol-1H-benzia,idazole and 5-dif luoro.ethoxy- 
6-fluoro-2-[(*.5-dimethoxy-3-a,ethyl-2-pyridyl)methylthiol-1H-benzimi- 

dazole are obtained analogously by reacting 2-a,ercapto-5-(2 .2. 2-tri- 
fluoroethoxy).1H-benzimidazole..5-chlorodifluoromethoxy.2-.ercapto- 
1H-benzi.idazole. 5 . 6-bis (dif luoromethoxy ) -2-mercapto- 1 H-benzimida - 
zole 5-difluoromethoxy-2-mercapto.6-methoxy-1H-benzimidazole and 5- 
difluoron,ethoxy-6-fluoro.2-mercapto-1H-benzimidazole with 2-chloro- 
methyl-4 .5-dimethoxy-3-methyl-pyridinium chloride. 

12. :>-rc^.5-Dlmethnvv-3-,nethYl- ? -p y r idrl) methylsulfinyL3- 
S-trif luoromethoxy-IH -bgnzimidazoLe 

0 19 g (76X of theory) of the title compound is 
obtained is a colorless powder by the procedure described 
in Exa.ple 2 by oxidation of 0.24 g of 2-C C4.5-di .ethoxy- 
3-methyL-2-pyridyl)methylthio3-5-trifLuoro«,ethoxy-1H- 

benzimidazole with 3.3 ml of a 0.2 M solution 0^ . ^ 
chloroperoxybenzoic acid in .ethylene chloride at -50 C 
and reprecipitation fron, methylene ch I o r i de /di i sop ropy I 

ether; 153-1590C decomp. 

2-C(4,5-Dimethoxy-3-methyl-2-pyridyl)methyl- 

sulfinyU-5-C2,2,2-trifluoroethoxy)-1H-benzi«.idazole, 5- 
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chlorodif Luoromethoxy-Z-CC^^S-dimethoxy-S-methyl-Z- 
pyridyDmethylsulf inyU-lH-benzimidazoLe, 5-dif Luoro- 
methoxy-2-C<4^5-dilnethoxy-3-methyL-^-py^^dyUmethyL- 
sulfinyll-1H-benzimidazole Cm.p. 133-1350C (deco.p.)l. 5.6-bis(di- 
nuoro.ethoxy)-2.L(..5-dimethoxy-3-.etnyl-2-pyridyl).ethvlsulfinyI]- 
,H-benzi.idazole. 5-dif luoron.ethoxy-B-.ethoxy-2-( ( . . 5-din,ethoxy-3. 

nmothulsulfinyll-lH-benzimidazole. 5-difluoromethoxy- 
inethyl-2-pyridyl)inethylsulfinyij in . 

6-fluoro-2-[(V.5-dimethoxy-3-.ethyl-2-pyridyl)methylsulfxnyl]-1H- 
benzi.idazole. 2- [ (3 . .-din.ethoxy-2-pyridyl)n.ethylsulf inyl] -5- 

1 2 2.tetrafluoroethpxy)-lH-benzimidazole [m.p. 117-1190C (de- 
colp'.)l and 5-difluoromethoxy-2-[(3.A-dirnethoxy-2-pyridyl)methyl- 
sulfinyll-lH-benzin,idazole Cm.p. ns- (decomp.)l are obtained analc 
goosly by oxidation of the sulfides of the above Examples 9 to 11 
with m-chloroperoxybenzoic acid. 

13, 2,2-DifluorQ'6-C(4,5-dimethoxy- 3-fnethyl-2«pyridyl)- 
methvLthioJ-SH-CI .33 -di 0 XQ I o C4,,W] b enz i mi da zo L e 
0.96 g of 2-chLoroinethyL-4,5-diinethoxy-3-methyL- 

pyridinium chloride are added to a solution of 0.92 g of 
2,2-difluoro-5H-C1,3]-dioxoloC4,5-f:benziniidazole-6-thiol 

in 10 ml of ethanol and 10 ml of 1N sodium hydroxide 
solution. The yellow reaction mixture is stirred at 
20Oc for 1 hour, a further 10 ml of water are added, 
whereupon a colorless solid precipitates out, the mixture 
is stirred for a further 5 hours and filtered and the 
residue is rinsed with IN sodium hydroxide solution and 
water and dried to constant weight. The amorphous powder 
is recrystaUized from methylene ch lor i d e/di i sop ropy I 
ether. 1.5 g (93X of theory) of the title compound are 
obtained in the. form of colorless crystals of m.p. 160- 
6 1 ^ C . 

6,6,7-Trif Luo^o-6,7-dihydro-2-C(4,5-di^.ethoxy-3- 
methyl-2-py^idyl)methyUhiol-1H-C1,43-dioxinoC2,3-f:lben2- 

imidazole, 6-c h 1 0 r 0-6, 7, 7-t r i f L uo r o-6,7-d i hy dr o-2-C (4, 5- 
dimethoxy-3-methyl-2-pyridyl)methylthio]-1H-C1,43-diox- 

inoC2,3-f3benzimidazole and 6,7-di hydro-2-C <4,5-di methoxy- 
3-methyl-2-pyridyl)aiethylthio3-1H-C1,43-dioxinoC2,3-f:- 

benzimidazole are obtained analogously by reacting 6,6,7- 
trifluoro-6,7-dihydro-1H-C1,4]-dioxinoC2,3-f:benzimidazole- 
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2-thi oL, 6-chLo.ro-6,7,7-t ri f luoro-6^7-di hydro-1 H-C1,43- 
dioxi noC2,3-f3benzTmida2oLe-2-thiol op 6,7-dihydro- 
1H-C1 oxi noC2,3-flbenziBi da zol e-2-thi oL with 2- 
chloPoraethyl-4,5-difflethoxy-3-methylpyri di nium chloride. 
14, 2 ^2-Di f luoro-6-C (4 , 5 -di m et hoxy-3-ia et hy I -2-py r i dy I) - 
methylsulf 1nyl3-5H-C1 ,33-di oxoloC4^5-f Jbenzlmi da zol e 
21 ml of a 0.1N solution of n-chlopoperoxybenzoi c 
acid in methylene chloride are added dropwise to a sus- 
pension, cooled to -40°C, of 0.80 ^ oi 2,2-di f luoro- 
6C C4,5-di. met ho xy-3rmethy. L-2-pyridyL> methyl thiol -5H-C1, 33- 

dioxoLoC4,5-f3benzimidazole in 10 ml of methylene chlor- 
ide in the course of 10 minutes. The mixture is stirred 
for a further 20 minutes, during which the temperature 
is allowed to rise to -20*'C, and 0.5 ml of t r i ethy la rai ne 
are added and the reaction mixture is poured into 40 «l 
of in each case 5X strength sodium thiosulfate solution 
and 5X strength sodium carbonate solution. After phase 
separation, the aqueous phase is extracted twice more 
with 20 ml of methylene chloride each time; the combined 
organic phases are washed with a mixture of in each case 
5 ml of sodium thiosulfate solution and sodium carbonate 
solution, dried and concentrated. The residue is re- 
crystallized from methylene chlori de/di i sopropy I ether. 
0.62 g C75X of theory) of the title compound is obtained; 

decomp. 189-9G°C. 

6,6^7-Tri f Luo^o-6,7-d^hydro-2-CC4,5-dimethoxy-3- 
methyl-2-pyridyl)methylsulf inyia-1H-C1,4:-dioxi noC2,3-f3- 
benzimidazole, 6-c h lo r o-6, 7,7-t r i f I uo r o-6, 7-di hy d r o-2- 
C(4,5-difflethoxy-3-methyl-2-pyridyl)inethylsulf inyl:-1H- 
C1,43-d^oxinoC2,3-f3ben^iffl^dazoLe and 6,7-dihydro-2- 
C(4,5-di met hoxy-3-m ethy l-2-pyridy I ) methyl su If i nyU-1 H- 
C1,43-dioxinoC2,3-fDbenzimidazole are obtained analogously 
by oxidation of the other sulfides mentioned under 
Example 13 with m-c'hlorop eroxybenzoi c acid. 
1 5 , 6-C(4,5-Dimethoxy-2-pyridyl)met hylthiol-5H-C1>3]- 

dioxoloC4,5-f3benzimidazole 

A brownish solid is obtained by the procedur 
described in Example 13 by reaction of 0.85 g of 5H- 
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C1,3:-dioxoLoC4,5-f3-ben2imida2ole-6-thioL with 0.98 g of 
2-chloromethyl.-4^5-dimethoxypyridinium chloride in 10 ml 
of ethanoL and 10 ml of water, with the addition of 
8.5 ml of IN sodium hydroxide solution, after a reaction 

5 time of 20 hours and after concentration by removing the 
solvent in vacuo, to a volume of 10 ml. The crude pro- 
duct is dissolved in 30 ml of methylene chloride, the 
solution is clarified with active earth (for example 
Tonsi® and concentrated, the residue is crystallized 

10 by addition of diisopropyl ether and the now pale yellow 
solid is boiled up in 5 ml of methanol. 0.90 g <60X of 
theory) of the title compound is obtained as a colorless 
solid of m.p. 19a-200°C. 

,6. . ,.n,..,,., , r-.->.wMHwi»n,.th^Msu1f1nv11-5H-f1 . 3l-dioMolo- 

1 5 f t , 5-f 1 hpnz Imid azole 

0.27 g of the title compound in the form of colorless crystals 

of m p. 1990C (decomp.) is obtained by the procedure described in 

Example U by oxidation of 0.7 g of 6-C * . 5.dimethoxy-2-pyridyl ) . 

methylthioJ-5H-C1.3]-dioxolo(V.5-flbenzimidazole with 23 ml of a 0.1 
20 M solution of m-chloroperoxybenzoic acid, after recrystallization 

from diethyl ether. 

,7. , ,-n..T,»rn-6 - rP ^-^ ^ t hoxv-?-nvr idyl )niethv1 thi o] -5H-[ 1 . 3 ] - 
rt inwolot ^.'i-flbenzimidatgH 

1 05 g 192X of theory) of the title compound are obtained as a 
25 finely'crystalline. colorless powder of m.p. 185-1870C by the proce- 
dure described in Example 13 by reaction of 0.69 g (3 mmol) of 2.2- 
difluoro-5H-t1.3l-dioxolo[*.5-flbenzimidazole-6-thiol with 0.67 g (3 
mmol) of 2-chloromethyl-3.^-dimetho.ypyridinium chloride in a mixture 
of 10 ml of ethanol and 10 ml of water, with the addition of 3.3 ml 
30 of 2N sodium hydroxide solution, .fter a reaction time of 10 hours. 

6-[(3.*-0imethoxy-2-pyridyllm,t^yUhlol-5H-[1.3]-dioxolo[V.5-flbenz- 

imidazole (m.p. 155-157''C) i« cbt.ined analogously by reacting 5H- 
[1.3]-dioxolot4.5-f]benzimid».'oU-S-tMol with 2-chloromethyl-3 . ^- 

dimethoxypyridinium chlorid . 

t4;^w/,i t IbonTiimldazole 

0.78 g (V mmol) of SH- 1 1 . 3 1 -dloxolot t . 5-f ] benzimidazole- 6-thiol 
is heat d at the boiling point under reflux with 0.95 g (* mmol) of 


10 


15 


20 


- 29 - 

2-chlor methyl-*. 5-dimethoxy-3-m thyl-py r idinium chloride in 30 ml of 
isopropanol for 15 hours. The solid which has precipitated out is 
filtered off and extracted by stirring with isopropanol^ 
the mixture is filtered again and the residue is dried 
to constant weight. 1.0 g (59% of theory) of the di- 
hydrochloride of the title compound is obtained as a 
colorless solid of m.p. 206^0 (decomp.). 

19^ 2 ^2-DifluorQ-6-C <4,5-diinethox v-2-oyridy I) methyl thiol « 

5H-C1 ,3l-dioxoloC4.5-f Ibenzimi dazol e 

6.3 ml of IN sodium hydroxide solution are added 

dropwise to a solution, warmed to 50°C, of 0.69 g of 
2,2-difluoro-5H-C1,33-dioxoloC4,5-flben2iraidazole-6-thiol 

and 0.67 g of 2-ch loromet hy 1-4, 5-di methoxy py r i di ni urn 
chloride in 9 ml of ethanol and 4 ml of water in the 
course of one minute. On cooling the clear reaction mix- 
ture to 20Oc a colorless precipitate separates out after 
a short time. The mixture is stirred at 20«C for a 
further 5 hours and the precipitate is filtered off with 
suction over a suction filter, rinsed with IN sodium 
hydroxide solution and water and dried to constant weight. 
The beige solid is dissolved in 10 ml of methylene chlor- 
ide, insoluble constituents are filtered off, the filtrate 
is concentrated and the residue is made to crystallize by 
addition of diisopropyl ether and after cooling. 1.02 g 
(90% of theory) of the title compound of m.p. 189-91°C are 
obta i ned. 

6,6,7-Trif Luoro-6,7-dihydro-2-CC4,5-dimethoxy-2- 
pyridyl)methylthio:-1H-C1,4>dioxinoC2,3-flbenzimidazole, 
6-chloro-6,7,7-trifluoro-6,7-dihydro-2-C<4,5-dimethoxy-2- 
pyridyl)methylthio3-1H-C1,41-dioxinoC2,3-f]benzimidazole 
and 6,7-dihydro-2-C(4,5-dimethoxy-2-pyridyl)methylthiol- 
1H-C1,4:-dioxinoC2,3-flbenzimidazole are obtained analo- 
gously by reacting 6,6,7-tri f Luoro-6,7-dihydro-1 H-C1 ,43- 
di o x i noC2,3-f 3 b enz i mi da zol e-2- t h i ol , 6-chloro-6,7,7-tri- 
35 fiuoro-6,7-dihydro-1H-C1,4]-dioxinoC2,3-f3benzimidazole- 
2-thioL or 6,7-dihydro-1H-Cl,4]-dioxinoC2,3-f]benzimida- 
2oLe-2-thiol with 2-chloromethyl-4,5-diraethoxy-pyridiniura 

chloride. 
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20. 2 ^2-0i-fluoro-6-C(4^5-dimethox v-2-pyridyl)methyl- 
^ulf inyi:-5H-C1 ,33 -di o xol o C4 , 5-f 3 b enz i mi da zo I e 

0.76 g of Luoro-6-C(4,5-d^lnethoxy-2-py^id- 
yl)methyUhio3-5H-C1,3]-d^oxoUC4,5-f:benzi^.idazoLe are 
5 dissolved in 10 ml of dioxane and 2 ml of IN sodium 

hydroxide solution. An equimolar amount of a titrated 
aqueous sodium hypochlorite solution, to which 1 mole per 
Liter of sodium hydroxide solution has been added, is 
first added dropwise, while cooling with ice, and after 
10 one hour a further equivalent and after 3 hours half the 
equimolar amount of sodium hypochlorite are added, to 
achieve complete reaction. After a reaction time of 4 
hours, 5 ml of 5% strength sodium thiosulfate solution 
and another 25 ml of dioxane are added and the upper 
15 dioxane phase is separated off, washed once with 5 ml of 
sodium thiosulfate solution and concentrated on a rotary 
evaporator. The oily residue is dissolved in 20 ml of 
water and 10 ml of ethyl acetate and the solution is 
brought to pH 7 with about 100 ™i of a buffer solution 
20 of pH 6.8. The solid which has precipitated out is 

filtered off with suction over a suction filter, washed 
with water, extracted by stirring at 0°C with acetone 
and dried. 0.7 g (87X of theory) of the title compound 
is obtained in the form of colorless crystals; decomp. at 

25 2II-213OC. 

2,2-Dif luoro-6-C(3,4-dimethoxy-2-pyridyl)methyl- 
sulfinyL3-5H-C1,3n-dioxolo C4,5-f3-benzimidazole Cm. p. 
177-178°C (decomp. )3, 6- C (4, 5-d i m ethoxy-3 -met hy I -2- 
pyridyl)methylsulfinyU-5H-C1,33-dioxoLo C4,5-f : -b enz- 
30 imidazole, 6,6,7-t r i f I uo r 0-6 , 7-d i hy dr o-2-C (4, 5-d i met ho xy- 
2-pyridyl)methylsulfinyU-lH-C1,4]-dioxinoC2,3-f3benz- 
imidazole. 6-C (3 . ^-dimethoxy-2 -pyridyl.methvlsulfinyl]-5H-C 1 .31- 
dioxoloU . 5-f ]benzi.idazole tn.p. tTO-WlOC (deccp.)]. 6-chloro- 
6 7 7-trifluoro-6.7-dihydro-2-[U.5-dLmethoxy-2-pyridyl)methylsul- 

35 nnyl]-1H-[1.n-dio.ino[2.3-f]t:enzi.idazole and 6 . 7-dihydro-2-t ( 4 . 5- 
di. thoxy-2-PVridyl)™ thylsuinny 11 - , H-C 1 . * ] -di xinot 2 . 3- f 1 benzi.xda • 
zole are obtained analogously by oxidation of the other sulfides men- 
tioned in Examples 17 to 19 with sodium hypochlorite solution. 
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21. .-M.r.aoto-5- M , V2.2-tetrafluoroethoxy)-1H-benz- 
1 mi da 20 1 e 

a) 55 9 of 1-nitro-4-(l,1,2,2-t"""-uoroethox,)- 

b,nze« are h.drogenated in 300 »l of ethanoL over 0.5 9 
„ 10X ,tren,th pa Ua d,u.-on-cha r coa I in a circulatory 
,,drcgenation apparatus under atmospheric pressure at 20- 
45»C for 1 hour, the catalyst is filtered off and the 
„lution is concentrated in vacuo at 40 = C. The - 
n 1 2 2-tetrafluoroeth=x/)anilin, is diluted with 100 »l 
of'/la'cial acetic acid, 23 »l of acetic anhydride are 
added dropwis. at roo» temperature, 2 «l of water ar. 
added aft.r 30 minutes, the solution is concentrated at 
SflOc in vacuo after a short time and 500 ml of ice- 
water are added. 56 , (97X) of N-U- (1 ,1 ,2.2rt ra- 
fluoro.thoxyJphenyU-acetamide of m.p. 121-122 C are 

obtained- , ^ - -ion 

K, 55 g of the above compound are dissolved ,n 380 

ml of dichlorom.thane, 55 ml of 100X s t r ength , ni t ri c 
acid are added drop-ise at room temperature in 

of 10 minutes and themi.t stirred for a further 6 

,ours. The organic solution is then washed with a,ueous 
aodium carbonate solution and water, dried with magnesium 

sulfate and concentrated. 65 g (1001) or 
(l,1,2,2-tetrafluoro.tho.y)ph.nyi:-acetamide of m.p. 80 

25 ai°c'cfrom cyclohexane) are obtained, ^ . 

0) 63 g of the above compound are dissolved in 450 

ml of methanol, 106 ml of 6 M sodium hydroxide solution 
are added dropwis. at room temperature, the mixture is 
cooled in an ice-bath ..d 53 g C93X) of 2-ni t ro-4- CI ,1 ,2, 
2-tetrafluor = ethoxy)-anilin. (m.p. 85-8600 ar. precipi- 
tated by dropwise addi.im of 900 ml of water, 
d, 33 g of the abo.-e sound are hydrogenat.d in 

about 600 ml of isoprcc..=l over 1 g of 10. strength 
palladiu»-on-charcoal in . circulatory hy dr og ena 1 1 on 
apparatus under normal .r.,..r. a, room -"P^--^ " ^ 
catalyst is filtered of. -i-^ suction and 34 g (89.> of 
4-Cl 1 2,2-tetrafluoroetho.y)-1,2-phenylenedia.ine di 
hydrochloride of m.p. 275-276°C (decomposition) are 
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precipitated -ith 4 » h/drogen chUride in ether. 
,) 330 -I. of ethanoL, 60 ml. of water, 8.9 g of 

„diu™ hydroxide and 23 9 of potassium 0-ethyldi thio- 
carbonate < r ec r,s ta U i z ed fro» isopropanol) are added to 
5 33 3 of the above compound and the mixture is heated at 
..e boiUn, point under reflux for 15 hours 1.2 I of 
ice-«ater are added, the pH is brought to 13-14 -ith 
.odium hydroxide solution and the mixture 
with active Charcoal and precipitated with dUut. hydro- 
,0 chloric acid to PH 3.5. " V"^" °* 

pound of «.P. 316-319«C (from isopropanol) are Ob amed. 

22. ^- p.„-S-tri f l nnrometh ,»y-1H-ben.imidazole 

7^. ,iue compound of m.p. 305-307°C (decomposi- 
tion, from toluene) is obtained in 75X yield analogously 

,3 to Example 21.) by reaction of ^ ^^^^^^ 

phenyl.n.diamin. di hydrochlori d. (compare C*. 55, 23408d, 
1941) with potassium 0-et hy I di thi oca rbona t . and sodium 
hydroxide solution in ethanol. 

23 .-..if....ro.thoxv)-1»-ben.i.idarole 

50 g of 1-(2,2,2-trifluoroethoxy>-4-nitrobenaene 
(Synthesis 1980, page 727) are hydrogenated ""'^"'^ 
an logously to Example 21a>. 50 g 

trifluoroethoxy)ph.nyi:acetami<le (n.p. 140-141=0 are 

obtained. o 7 mi 

b)- 42 g of the above compound are stirred with 9.7 ml 

of 100% strength nitric acid in 290 .1 of glacial acetic 

acid at roon, temperature for 18 hours and the mixture is 

^ -^.h uater 47 g (94X) of N-C2-mtro-4- 
precipitated with water. 'vr g v ..oOp) 
(2,2,2-trifluoroethoxy)phenyll-acetamide (m.p. 117 118 

30 are obta i ned . • . . i ^ 

„ 47 g of the above compound are hydrolyzed anaU 

,ously to Example Z1 c to give 38 7 g 
(2 2 2-trifLuoroethoxy)-aniLine (m.p. 84-85 

d) ' ' 37 g of the above compound are hydrogenated • 

i» to aive 41 g (94X) of 4" 

35 analogously to Example 21d) to give g ... . ^. 

(2 2 2-trifluoroethoxy)-1,2-phenylenediamine dihydro 

ch'lo'ride of m.p. 230-233Oc (decomposition) 

e) 30 g (94%) of the title compound (m.p. 283 <:yu 
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are obtained analogously to Example 21e) from 36 g of the 
above compound. 

24. s-r,hlQrodifl»oromethoxy- 2-mercaoto-1H-benzin.ida2ole 
10.0 g of N-C4-(chlorodif luoromethoxy)phenyi:- 
5 acetamide Cm. p. 101-1030c, from 4-ch Lorodi f Luorometh- 
oxyaniline and acetic anhydride) and 12.3 ™i of 100X 
strength nitric acid are stirred in 80 ml of dichloro- 
methane at 20°C for 4 hours. The mixture is neutra- 
lized with aqueous potassium bicarbonate solution and the 
10 organic layer is concentrated to give 11.4 g (96X) of N- 
(4-chlorodifluoromethoxy-2-nitrophenyl)-acetamide Cm. p. 

89-91°C) . 

8.6 ml of a 30X strength solution of sodium 
methylate'in methanol are added dropwise to 10.5 g of the 
15 above compound in 200 ml of methanol at 5°^ the mixture, 
is stirred for 2 hours, without cooling, ice-water is 
added and the pH is brought to 8 to give 8.7 g (97%) of 
4-chLorodifluoromethoxy-2-nitroaniline (m.p. 40-42 C) . 
^5 g.5 g of the above compound are hydrogenated over 

20 0 8 g of ioX strength pa I la di um-on-cha rcoa L under normal 
pressure in 200 ml of methanol, concentrated hydrochloric 
acid is added, the mixture is filtered, the filtrate is 
concentrated and the residue is stirred with diisopropyl 
ether. 8.5 g (977.) of 4-c h L o rodi f luo r om etho xy-1 ,2- 
25 phenyienediamine di hydroch lor i de are obtained. 
! g (72X) of the title compound of m.p. 268- 

270OC (decomposition) are obtained from 8.5 g of the 
above compound analogously to Example 21 e) . 
25. ^-Bi^Luoromethoxv-2-mer c ^ptn-lH-ben2imidazole 
35* 11.8 g of N-(4-difluoromethoxyphenyl)-acetafflide 

CL M Jagupol'skii et al., J. General Chemistry (USSR) 39, 
190 (1969)3 are stirred in 200 ml of di chlorometha ne 
with 12 1 ml of 100% strength nitric acid at room 
tempera;ure for 1.5 hours. 13.3 g (92%) of N-C(4-di- 
35 fluoromethoxy-2-nitro)phenyl]-acetamide (m.p. 71-73 c) 

are obtained analogously to Example 21b). 
b) 4-oif iuoromethoxy-2-nitroaniline (m.p. 68-7Q CJ 

is obtained therefrom in 96% yield analogously to 
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Example 24b. 

4-DTfLuoroniethoxy-1,2-phenylenediamine dihydro- 
chLoride is obtained therefrom in 94% yield analogously 
to Example 24c. 

d) The title compound of m.p. 250-252OC (from iso- 

propanol) is obtained in 78% yield analogously to Example 

■;.^-.gis(difl"«romethoxy)- 2-mercaDto-1H-ben2imida2ole 
a)* 275 g of chlorodifluoromethane are passed into a 

solution of 100 g of pyrocatechol, 220 g of sodium 
hydroxide and 60 g 6i sodium dithionite in 500 ml of 
water and 400 ml of dioxane at 50-55«C analogously to 
L.N. Sedova et al., 2h . Org. Khim. 6, 563 (1970). After 
distillation at 61-62°C/1 .0-1 .1 kPa, a mixture of 1,2- 
bis(difluoromethoxy)benzene and 2-di f luo romet hoxyph eno I 
is obtained, the products b ei ng s epa ra t ed by chromato- 
graphy on silica gel by means of cy cl oh exa ne/ ethy I ace- 
tat e (4 :1) . 

b) A solution of 15 g of 1 ,2-bi s (di f I uoromethoxy) - 

benzene and 15 ml of 100% pure nitric acid in 150 ml of 
dichloromethane is stirred at room temperature for 7 
hours. The mixture is neutralized with potassium bi- 
carbonate solution and the organic layer is separated off 
and chromatographed on silica gel by means of cyclohexane/ 
ethyl acetate (4:1). 1 ,2-Bi s (di f luor om ethoxy) -4-ni t ro- 
benzene is^obtained. This is hydrogenated and acetylated 
analogously to Example 21a to give N.C3,4-bi s (di f luoro- 
methoxy)phenyi:acetamide (m.p. 8I-83OC). Analogously to 
Example 21, furthermore, N-C4,5-bi s (di f luoromethoxy) -2- 
nitrophenyUacetamide (m.p. 65-67«C), N-C4,5-bi s (di - 
fluoromethoxy)-2-nitroDaniline (m.p. 107-109Oc), 4,5-bis- 
(difluoromethoxy)-1,2-phenylenediamine d i hy d r och t 0 r i d e 
and the title compound of m.p. 285-287°C (decomposition; 
from isopropanoL) are obtained. 

27. .-nWluoromet Hn. y-2-mercap to -6-m etho xy-1H-ben2imida- 
zol e 

a) About 58 g of chlorodifluoromethane are passed 

• ' I .^ion of 55 5 g of guaiacol and 130 g of sodium 

into a solution ot j ^ . y ^ » ^« 
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hydroxide in 300 mL of water and 300 ml of dioxane at 
60OC. The mixture is filtered at lO^C and the organic 
Layer is separated off. dried with anhydrous potassium 
carbonate and distilled. 56 g (73X) of 1 -di f luoromethoxy- 
5 2-n,ethoxybenzene of boiling point 75-760c/0.9 kPa are 
obtained. 

b) A solution of 33.8 ml of 100% strength nitric 

acid in 90 ml of di ch lorometha ne is added dropwise to 
a solution of 47 g of the above compound in 230 ml of 
10 dichloromethane at 0-5°C, 250 ml of ice-water are 

added after 30 minutes and the mixture is neutralized 
with potassium bicarbonate. The dried organic phase is 

concentrated in vacuo and the residue is r ec ry sta 1 1 i z ed 

from- cyclohexane. 53 g (90X) of 1 -di f luoromethoxy-2- 
15 methoxy-5-n1trobenzene (m.p. 48-49°C) are obtained. This 

is hydrogenated and acetylated analogously to Example 21a. 

N-<3-Oifluoromethoxy-4-methoxyphenyl)acetamide (m.p. 129- 

130°C) is obtained in 90X yield. 

c) 46 g of the above compound are nitrated with 33 ml 

20 of 100X strength nitric acid in dichloromethane analo- 
gously to the above instructions. N- (5-Oi f luoromethoxy- 
4-methoxy-2-nitrophenyl)acetamide (m.p. 116-1170c) is 
obtained in 99% yield. 

J) 54 g of the above compound are stirred in 810 ml 

25 of methanol with 44.8 ml of 30X strength methanolic sodium 
methylate solution at room temperature for 1 hour. The 
mixture is concentrated in vacuo and ice-water and 
glacial acetic acid are added to pH 8 to give 5-di- 

fLuoromethoxy-4-methoxy-2-nitroaniline (m.p. 144-145 C) 

30 i n 99% yield. 

25 g of the above compound are hydrogenated in 
300 ml of methanol over 1.25 g of 10S strength palladium- 
on-charcoal in accordance with Example 21d. 26 g (88%) 
of 3-difluoromethoxy-4-methoxy-1,2-phenylenediamine di- 

35 hydrochloride of m.p. 218-22QOc (decomposition) are 

obta i ned. . • < o o 

f) 25 g of the above compound are reacted with 19 g 

of potassium 0-et hy I di t h i oca rbo na t e in accordance with 
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Example 21e. 20 g (892) of the title compound of m.p. 
280-232OC (decomposition; from isopropanol) are obtained. 
28. S-Difluorompthoxv-6-flu oro-2-mercapto-1H-benzimidazole 

a) 1-oif luoro.methoxy-2-f luorobenzene (b.p. 76°C/10 
5 kPa; n^O = 1 .4340) is obtained analogously to Example 

27a fr^ 2-f luorophenol and chlorodi f luorometha ne. 

b) 38.4 ml of 100X strength nitric acid are added 
dropwise to 30 g of the above compound in 300 ml of 
dichlororaethane at -10°C and the mixture is stirred 

10 at -lOOc for 1 hour and at 0°C for 2.5 hours. Ice-water 
is added and the mixture is rendered neutral and chroma- 
tographed over silica gel w.ith ethyl a cetate/cyclohexa ne 
(4:1). 34 g of an oil are obtained, which contains about 
90X of 1-difluoromethoxy-2-fluoro-4-nitroben2ene and 10% 

15 of 1-difluoromethoxy-2-fluoro-5-nitroben2ene (NMR spec- 

t rum) . 

30 g of the above mixture are hydrogenated and 
acetylated analogously to Example 21a. R ec rysta 1 1 i za t i on 
from toluene gives 21 g (65X) of N-(4-di f luoromethoxy-3- 
20 f LuorophenyOacetamide of m.p. 112-1130c. 

d) 22.5 ml of 100% strength nitric acid are added 

dropwise to 20 g of the above compound in 200 ml of 
dichloromethane at 20°C in the course of 30 minutes 
and the mixture is subsequently stirred at room tempera- 
25 ture for 15 hours. N- (4-di f Luoromethoxy-5-f luoro-2-ni t ro- 
phenyDacetamide of m.p. 72-74°C (from cyclohexane) is 
obtained in 89% yield analogously to Example 27c. Stirring 
with 1 H hydrochloric acid in methanol at 6Q°C for 
several hours gives 4-di f I uo rom et hoxy-5-f I uo ro-2-ni t r o- 
30 aniline of m.p. 95-97. 5°C in 95% yield and, analogously 

to Example 27e), 4-di f I uo r omethoxy-5-f I uor o-1 , 2-ph eny L ene- 
diamine d i hy dro ch lor i d e in 85% yield. Decomposition from 
210°C. 

15 g of the above compound are reacted with 11.8 g 
35 of potassium 0- et hy I d i t h i o ca rbona t e in accordance with 

Example 21e. 11.1 9 <84%) of the title compound of m.p. 
.275-2760C (decomposition, from isopropanol) are obtained. 
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, ,-r.nflucro-5H-rV-^^-dioxolor4,';-flb en2imidazole- 

a) * ^Iq°1 of 4-amino-2.2-difluoro-5-nitro-1.3-benzo- 
dioxoLe in 3QQ a, L of methanol are hydrogenated over 0.5 g 

5 of 102 strength pa L La di u.-on-cha rcoa I in a circulatory 

hydrogenation apparatus under atmospheric pressure at roon. 
temperature, 2.5 equivalents of »ethanolic hydrogen 
Chloride solution are added, the mixture is filtered, the 
solution is concentrated in vacuo and isopropanol and 

10 ether are added to the residue to give 35 g C97X) o 2, 
difluoro-1,3-benzodioxole-4,5-dian,ine di hy d r o ch lor i d e of 

m p 232-233°C (decomposition). 

b) 21, 9 of potassium 0-eth/ldi th i oca rbona t . <re- 

crystaUized from isopropanol) and 9.2 3 of sodium h/drox- 

15 ida in 5S ml of -at added to 30 9 of the above com- 
pound in 300 ml of ethanol and the mixture is heated to 
the boiling point under reflux for IS hours. 
is poured onto 1.5 I of water, brought to pH 14 w.th 
sodium hydroxide solution, clarified -ith active charcoal 

20 and precipitated with concentrated hydrochloric acd 
under the influence of heat and th. P" = 'P'"" 
ter.d off -ith suction in the cold. 24 3 C91X) of the 

A ^* m n 365-370°C (decomposition) are 
title compound of m.p. ^o:? 

obtained, ^ . m t -pt- 

25 30. ^^ 7-Trifluor c -^^-Hihvdro-1H-r1,4^-d,o»1noe2,3-f] ,. 

hanzimid? ^"' e-2-thiol 
3, » mixture of 39.5 ml of 69X strength nitric acd 

and 46 ml of 97X strength sulfuric acid is added dropu,se 
to 50 g of 2,2,3-trifluoro-2,3-dihydro-1,4-benzod,ox,ne 
30 at 5°C in the course of 1 hour. The mixture is starred 
3, ,0=C for 1 hour, at 20": for 1 hour and at 40 C for 
5 minutes, poured onto 200 3 of ice and extracted «,th 
dichloromethane and the extract is -ashed -ith -ater, 

dried -ith magnesium sulfate and distilled - 

• * 7 2 3-tri f luoro-2,3-dihydro-6 

35 58 g C94X) of a mixture of 2,2,3 . 

nitro-Cand 7-ni t ro) -1 , 4-b enzodi o x i n e of b.p. 68.5 

(0- 15 mbar) and nl^ 1 .5080 are obtained. A gas chromato- 

.rl. with a 10 m flsed silica column CChrompac.) shows 
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two peaks in the ratio 2:3. 

35 g of the isomer mixture are hydrogenated in 
400 ml of ethanoL over 3 g of 10X strength pa L la di ura-on- 
charcoal under atmospheric pressure at 20-30°C in a 
circulatory hy drog ena ti on apparatus^ the mixture is fil- 
tered and the filtrate is concentrated in vacuo. 30.5 g 
(100X) of a liquid mixture of 6-afflino-(and 7-amino)- 
2^2,3-trifluoro-2,3-dihydro-1^4-benzodioxine are. obtained, 
g) A mixture of 15.3 g of acetic anhydride and 15 ml 

of glacial acetic acid is added dropwise to 28 g ..of the 
above isomer mixture at 2Q-30°C, the mixture is stirred 
at 30°C for 30 minutes, 1 ml of water is added, the mix- 
ture is stirred at 30°C for 30 minutes and the solvent 
is distilled off in vacuo. R ec ry sta 1 1 i za t i on from tolu- 
ene gives 19 g of a fraction of a mixture of the isomeric 
acetaraino derivatives of m.p. 128-.133°C. 

J) 14 ml of 100X strength nitric acid, dissolved in 

60 ml of di chloromethane, are added dropwise to 17 g 
of the isomer mixture of the acetamino derivatives, sus- 
pended in 200 ml of dichloromethane, at -60 to -8°: 
and the mixture is stirred at O^C for 2 hours and then at 
room temperature overnight. The mixture is poured onto 
110 g of ice and the organic phase is separated off, 
washed with water and concentrated in vacuo. The residue 
(19.8 g) is recrystalUzed from 20 ml of ethanol. 15.5 g 
of I mixture of 6-a c et a «i no-2 , 2,3-t r i f Luoro-2,3-di hy d r o- 
7-nitro-1,4-benzodioxine and 7-a c eta mi no-2,2,3-tri f luoro- 

2.3- dihydro-6-nitro-1,4-benzodioxine are obtained. 

g) 14.5 g of the above product mixture are suspended 

in 80 ml of methanol, and 30 ml of 5M sodium hydroxide 
solution are added dropwU*, -hile warming to 30°C. The 
mixture is stirred at rzzm tf^oerature for a further 0.5 
hour and poured onto 200 g of ice to give 11.7 g of a 
mixture of 6-ami no-2,2, 3 r i f I : r o-2,3-di hy dr o-7-ni t ro- 

1.4- benzodioxine and 7-a i no-2 , 2 , 3 -t r i f I uo r o-2,3-di hy d r o- 
6-nitro-1,4-ben2odioxine. A sa.-nple is separated on a 
silica gel column with cy cloh exa ne/ ethy L acetate (4:1) 
into two pure isomers of melting points 1 10 . 5-1 1 1 . 50c and 
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120-121°C, the NMR spectra of which on a 60 MHz instru- 
ment in deuterochLoroform are virtually identical. 
^) 10.9 g of the above isomer mixture are hydro- 

genated in'sOO ml of methanol at room temperature under 
atmospheric pressure over 1 g of 10X strength palladium- 
on-charcoal in the course of 2.5 hours. 30 ml of 4 H 
hydrogen chloride in methanol are added, the mixture is 
filtered, the filtrate is concentrated in vacuo and the 
residue is stirred with 100 ml of ether. 12.6 g (98%) 
of 2,2,3-trifluoro-2,3-dihydro-1,4-ben2odioxine-6,7- 

diamine di hydroch lor i de Cm. p. >250<'C) are obtained. 
g> 20.5 ml of 4 M aqueous potassium hydroxide solu- 

tion are added to 12 g of the above compound and 8.5 g of 
potassium 0-ethy Idi thi oca rbona te ( r ec ry s ta 1 1 i z ed from 
isopropanol) in 120 ml of ethanol and the mixture is 
heated to the boiling point under reflux for 17 hours. 
The mixture is poured onto 300 g of ice, brought to pH 
12-13 with potassium hydroxide solution, clarified with 
active charcoal and precipitated with concentrated hydro- 
chloric acid. Renewed precipitation with acid from 
alkaline aqueous-alcoholic solution gives 10 g (93X) of 
the title compound of m.p. 309-310^0 (decomposition). 
31. A-rhlQro-6,7r7-trifluorn -6r7-dihydro-1H-C1,41- 
dioxi noC2r3-f:ben2 imidazole-2-thiol 
25 a) A mixture of 18.3 ml of 65% strength nitric acid 

' and 15.4 ml of 97X strength sulfuric acid is added drop- 
wise to 18 g of 2-chloro-2,3,3-trifluoro-2,3-dihydro-1,4- 
benzodioxine at S^C and the mixture is stirred at S-IQOc for 
2 hours and poured onto ice. It is extracted with methylene 
30 chloride to give 21.3 g of a mixture of 2-ch I o r o-2,3 ,3- 
t ri f I uoro-2,3-di hydro-6-ni t ro-(a nd 7-nitro)-1,4-benzo- 

dioxi ne as an oi I . 

b) An oily mixture of 2-chloro-2,3,3-tri f luoro-2,3- 

di hy dro-1 ,4-benzodi oxi ne-6- (a nd 7-)amine is obtained 
35 therefrom in 95% yield analogously to Example 30b), whxch 
is reacted quantitatively to give a mixture of the 
corresponding acetamino derivatives in accordance with 
Exa mpl e 30c) . 
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19 g of the above mixture are stirred in 190 mL 
of dichloromethane with 16 ml of 100S strength nitric 
acid and the reaction product is purified by chromato- 
graphy on silica gel by means of cy c I oh exa ne/ et hy I ace- 
tate (4:1). 15 g of a mixture of 6-a c etami no-2-ch I o ro- 
2,3,3-tri f luoro-6,7-dihydro-7-nitro-n4-benzodioxine and 
7-acetamino-2-chloro-2,3,3-trifluoro-6,7-dihydro-6-nitro- 
1,4-ben2odioxine are obtained as a pale yellow oil. 
J) 10,2 ml of a 30% strength solution of sodium 

methylate in methanol are added dropwise to 14.5 g of the 
above m^ixture in 100 ml of methanol at 5°C, the mixture 
is stirred for 1.5 hours, without cooling, poured onto 
ice, neutralized with dilute hydrochloric acid and 
extracted with dichloromethane and the extract is con- 
centrated i.n vacuo. 12.7 g of a mixture of 6-amino-2- 
chloro-2,3,3-trifluoro-2,3-dihydro-7-nitro-1,4-ben20- 
dioxine and 7-a mi no-2-ch lo ro-2,3,3-t r i f luo ro-2,3-di hy d ro- 
6-nitro-1,4-benzodioxine are obtained as an orange- 
colored oil. 

12.4 g of the'above mixture are hydrogenated 
analogously to Example 30f). 12.6 g (99X) of 2-chloro- 
2,3,3-trifluoro-2,3-dihydro-1,4-benzodioxine-6,7-diaraine 

dihydrochlori de are obtained. 

^) 12.4 g of the above compound are reacted with 

9.1 g of potasium 0-ethyldithiocarbonate and potassium 
hydroxide solution in ethanol analogously to Example 30g) . 
9.6 g (74%) of the title compound of ra. p. 288-290 C 
(decomposition) are obtained. 

32. ?-ChLorometh vt-4.5-dimethoxy-Dyridinium chloride 
a) 2-Chloromethyl-4,5-dimethoxy-pyridinium chloride 

3 ml of thionyl chloride, dissolved in 10 ml of 
methylene chloride, are added dropwise to a solution, 
cooled to 0°C, of 5 g of 2-hy dr o x y met hy I -4, 5-di m et hoxy- 
pyridine in 40 ml of methylene chloride in the course of 
one hour, the reaction mixture is then stirred at 20OC 
for 4 hours, during which it becomes red-colored, 5 ml of 
toluene are added and the mixture is concentrated com- 
pletely on a rotary evaporator (30Oc/5 mba r) . The oily 
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residue is dissolved in 50 ml of warm isopropanol and the 
solution is clarified with a little Tonsil, filtered 
and concentrated again. The residue is taken up in 10 ml 
of toluene and the solution is made to crystallize wUh 
5 petroleum ether. Af t er cool i ng i n a n i c e-ba th , th e pr e- 
cipitate is filtered off with suction, washed with pet- 
roleum ether and dried.. 4.6 g <70S of theory) of the 
title compound 2-chloromethyl-4,5-di methoxy-pyri di mum 
chloride are obtained as a colorless solid; decomp. at 

10 160-61°C. 

b) 2-Hydroxymethyl-4,5-dimethoxy-pyridine 

19 g of 4,5-dimethoxy-2-methylpyridine 1-oxide 
are metered into 60 ml of acetic anhydride, warmed to 
80°C in the course of 30 minutes in a manner such that 

' J - ri<!e above 100°C. After a 

15 the temperature does not rise above luu . 

further 45 minutes at SS^C, excess acetic anhydride is 
distilled off in vacuo and the oily dark residue, which 
essentially consists of the intermediate 2-a cetoxymethy l- 
4,5-dimethoxypyridine is stirred with 80 ml of 2N sodium 
20 hydroxide solution at 80OC for 1 hour. After dilution 

with 80 ml of water and cooling, the mixture is extracted 
eight times with 100 ml of methylene chloride each time, 
the combined organic phases are washed twice with IN 
sodium hydroxide solution, dried and concentrated and the 
25 crystalline, brownish residue is r ec ry s ta I I i z ed from 

toluene. 14 g (74X of theory) of 2-hydroxymethy 1-4,5- 

.... - « 122-24°C are obtained, 

dimethoxy-pyridi ne of -.P. ^"^ ^ 

c) 4,5-Dimethoxy-2-methylpyridine 1-oxide 

2Qml of a 30X strength sodium methylate solution 
30 are added dropwise to a suspension of 16.9 g of 5-methoxy- 
2-methyl-4-nitropyridine 1-o«ide in 170 ml of dry methanol 
and the mixture is stirre. at 20Oc for 15 hours and hen 
at 50°: for 4 hours. T^e pH is brought to 7 by careful 
addition of concentrated s.U.ric acid, whi.le cooling 
35 with ice, the mixture is concentrated, the residue is 

extracted by stirring with 200 ml of methylene ch onde, 
the insoluble constituents are filtered off, 10 ml of 
toluene are added and the mixture is concentrated to 
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dryness again. 15.2 g (98X of theory) of «ethoxy-2- 
methylpyridine 1-oxide are obtained as colorless crystals 
of m.p. 11S-1210C. 

d) 5-Methoxy-2-methyL-4-nitropyridine 1-oxide 

21.2 g of 5-methoxy-2-nethylpyridine 1-oxide are 
metered into 35 ml of 65X strength nitric acid, warmed 
to 60°C, in a manner such that the temperature of the 
reaction mixture does not rise above 80«'C. The mixture 
is stirred at 8Q°C for 1 hour, a further 13 ml of 100% 
strength nitric acid are added to bring the reaction to 
completion and the mixture is stirred at 60-70Oc for a 
further 2 hours. For working up, the mixture is poured 
onto 300 g of ice. The yellow precipitate which has 
separated out is filtered off over a suction filter, 
washed with water and dried. The dry solid is boiled up 
with 200 ml of methylene chloride, filtered off and dried. 
Further TLC-pure product is isolated by concentration of 
the filtrate. 22.3 g <87X of theory) of 5-methoxy-2- 
„ethyl-4-nitropyridine 1-oxide of ..p. 201-202°C are 

obtained; yellow crystals. 

e) 5-Methoxy-2-inethylpyridine 1-oxide 

120 g of 30X strength hydrogen peroxide solution 
are added dropwise to a solution of 60.9 g of 5-methoxy- 
2-methylpyridine in 300 ml of glacial acetic acid at 60 C 
in the course of 1 hour and the mixture is subsequently 
stirred for 3 hours. After destruction of excess per- 
ccmpounds by addition of active manganese dioxide, the 
mixture is filtered, the filtrate is concentrated, the 
residue is clarified hot in 500 ml of ethyl acetate, the 
mixture is concentrated again and the residue is dis- 
tilled under 0.3 mbar. 54 g (77X of theory) of 5-meth- 
oxy-2-methylpyridine 1-oxide are obtained as a rapidly 
solidifying oil (b.p. 130°C); m.p. 80-84°C. 
f) 5-Methoxy-2-methylpyri di ne 

150 ml of 3-hydroxy-6-methylpyridine are metered 
into a solution of 84 g of potassium hydroxide in 400 ml 
of methanol and 500 ml of dimethyl sulfoxide in the course 
of one hour. After removal of the methanol on a rotary 
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evaporator, 213 g of methyl iodide, dissolved in 100 «l 
of dimethyl sulfoxide, are added dropwise, while cooling 
with ice, and the reaction mixture is stirred at ZO^C 
for 15 hours and subjected to steam distillation. The 
5 distillate is extracted continuously in the extractor 
with methylene chloride and the extract is concentrated. 
85 g (56X of theory) of 5-methoxy.-2-n,ethy Ipy r i di ne are 
obtained as a colorless oil. 

33. ?-r,hloromethvl-4.5-dime t h»xY-3-methylpyridinium 

10 chloride 

a) . 2-Ghloromethyl-4,5-din.ethoxy-3-n,ethylpyridinium 

chloride 

3 45 g (99% of theory) of the title compound are 
obtained is colorless crystals by the procedure described 
in Example 32a) by reaction of 2.7 g of 2.hydroxymethyl- 
4,5-dimethoxy-3-methylpyridine with 4 g of thionyl 
chloride in 25 ml of methylene chloride, after a reaction 
time of 1 hour and after a simplified method of working 
up, in particular by addition of 10 «l of toluene, 
removal of the methylene chloride and excess thionyl 
chloride by distillation, removal of the crystals pre- 
cipitated by filtration with suction and drying; decomp. 
at 125-260C. 

b) 2-Hydroxymethyl-4,5-dimethoxy-3-methylpyridine 

4 5 g of 4,5-dimethoxy-2,3-dimethytpyridine 1- 
oxide are'warmed to 110°C in 20 ml of acetic anhydride 
in the course of 30 minutes and the mixture is then con- 
centrated on a rotary evaporator. The oily residue, 
which consists of the intermediate 2-a c etoxymethy 1-4,5- 
dimethoxy-3-methylpyridine, is stirred in 30 ml of 3N 
sodium hydroxide solution at SQOc for 2 hours, the 
fixture is extracted, after cooling, five times with 
30 ml of methylene chloride each time, the combined 
organic phases are washed twice with 2N sodium hydroxide 
35 solution, dried and concentrated and the residue is 

stirred with petroleum ether, filtered off with suction 
and dried. 4.0 g (89X of theory) of 2-hydroxymethy 1-4,5. 
dimethoxy.3-methylpyridine of m.p. 91-920c are obtained. 
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c) 4,5-Dimethoxy-2,3-dimethylpyridine 1-oxide 

6.3 g of 4,5-dimethoxy-2,3-dimethyLpyridine are 
dissolved in 120 ml of methylene chloride, 20 g of in- 
ch L o r op ero xyb enzoi c acid are added successively and the 
mixture is stirred first at 20°C for 2 hours and then 
at 40°C for 4 hours. After addition of 20 ml of 5N 
sodium hydroxide solution, the mixture is -ashed three 
times with a mixture of 5% strength sodium thiosulfate 
solution and 5% strength sodium carbonate solution, the 
aqueous phase is ba ck-ext ra ct ed tw i c e with methylene 
chloride and the combined organic phases are dried over 
magnesium sulfate and concentrated. 4.6 g C66X of theory) 
of 4,5-dimethoxy-2,3-dimethylpyridine 1-oxide are obtained 
The Rf value in methylene chlori de/metha noL 19:1 is 0.25. 
IS d) 4,5-Dimethoxy-2,3-dimethyLpyridine 

7.4 g (74% of theory) of 4,5-di m ethoxy-2,3-di - 
methylpyridine are obtained as a colorless, gradually 
crystallizing oil of m.p. 36-380c .by the procedure 
described in Example 32f) by reaction of 9.18 g of 5- 
hydroxy-4-methoxy-2,3-dimethylpyridine in 50 ml of di- 
methyl sulfoxide first with 3.6 g of sodium hydroxide and 
then with 8.95 g of methyl iodide, 
e) 5-Hydroxy-4-methoxy-2,3-dimethylpyridine 

1 000 g of 4-methoxy-2,3-dimethylpyridine 1-oxide 
are metered into 3 I of acetic anhydride at lOO-'C in the 
course of 7 hours while stirring, and the mixture is sub- 
sequently stirred at 100°C for a further 3 hours. The 
mixture is allowed to cool and is concentrated completely 
at 70OC/10 mbar and the residue is then distilled under 
1Q-2 mbar. The fraction with a boiling range from 95 to 
1450c (mixture of the intermediate 5-a c etoxy-4-methoxy- 
2,3-dimethylpyridine and 2-acetoxymethyl-4-methoxy-3- 
methylpyridine) is removed (952 g) and added to 3.5 L of 
•2N sodium hydroxide solution, warmed to 50 C, m the 

35 course of 30 minutes. 

The mixture is stirred at 50Oc until a clear 
solution is formed (about 3 hours) and is allowed to cool 
and is extracted three times with 1 I of methylene 
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P..h time. The combined organic phases are 
chLor-.de each time. 3 ^ iN.sodiu. hydroxide 

haclc-extra cted twice with 0.5 i. 

K tin,e and the combined aqueous phases are 
3oUtion each ti an ^ ^.^^^^ ,3 , Hydro- 

::::r::^ .esoudwhichhasp.. 

ted ou is filtered off. rinsed and dried to con- 
nht 5-Hydroxy-4-«.ethoxy-2,3.dimethyLpyridine 
stant weight. 5 Myaro*/ 
* « « 274-76®C is obtained. 

42 9 C93X of theory) =f th. title co.pound a re 

.-J m B 151-152°C (decomp.) 

" ; i:;:; re3ct.o„ o. 

0 :e:U-3,.-.1"etHox,p.r,. t. 2 .1 

• . ./Lori/e in 30 nl of methylene chloride, after 
of thionyl chloride in . 
a reaction ti=e of 2.5 hours and after typ 
ins op described in Example 33a. 

b> Z-Hydroxyn.thyl-JA-J'-'"""^'""'"" , ,. 

After adding 15 .1 of Z<* sodiun hydroxide aolu- 

Mon 4 of 2-acetoxy»ethyl-3,4-di..thoxypyrid 

tion. 9 whereupon a homogeneous 

i the combined organic phases are w 

0 3 N sodium hydroxide solution each time, dried ove 

„ .utered and concentrated and the 

potassium carbonate ^ 

rrr<V« :f^: o"y' - a-hydroxymethyl-3,.-di.eth.^ 
:;:i:ire ar. obtained a, a cdoness solid of m.p. ^7- 


30 

89°C . 
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2-AcetoxymethyL-3,4-dimethoxypyridine 

.8 g C28 mmoO of 3,.-dimethoxy-2-methy pyridine 
A ^nto 25 nil of acetic ahhydnde at 
"^XZZ:::::^:"^^^-" the mixture is stirr. 

:he same temperature for one -J rd"- 
completely in vacuo and .3 , <,o. o, 

tiued in a bulb tube distil under 1 Pa. 
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theory) of 2-a c et o xym et hy 1-3 , 4-d i m et ho xy py r i di n e a r e 
obtained; b.p. 125-130°C. 

d) 3,4-Dimethoxy-2-methyLpyridine 1-oxide 

4 5 g (25 mmoL) of 3 -m etho xy-2-m et hy L-4-m t r o- 
pyridine l-ox1de are stirred at 40Oc in 75 ™L of dry 
.ethanoL, after addition of 4.7 ™i of 30X strength sod.u™. 
„ethylate solution, for 16 hours. The fixture .s then 
cooLed, brought to pH 7 with concentrated sulfuric ac d, 
filtered and concentrated completely in vacuo, the oUy, 
reddish residue is taken up in 50 ml of toluene, the mix- 
ture is filtered again to remove insoluble constituents 
and the filtrate is concentrated to dryness. The yellow 
oily residue crystallizes on an ice-bath and is .na ly 
extracted by stirring with 30 ml of petroleum ether (50/ 
70) at 4Q°C. Filtration and drying in a desiccator 
gives 5.2 g (88X of theory) of 3,4-di methoxy-2-methy l- 
pyridine 1-oxide in the form of pale yellow crystals of 
m.p. 111-1130C. 

e) 3-Hethoxy-2-methyl-4-nitropyridine 1-ox-.de 

8 ml of concentrated nitric acid are added in 

^4 7 ml each to 5.4 g of 3 -m et h o xy-2-m et hy l- 
four portions of 2 ml eacn to a 
pyridine 1-oxide in 12 ml of glacial acetic acid at 80 C 
in the course of 6 hours, the mixture is stirred at the 
same temperature overnight, a further 8 ml of nitric acid 
25 are added in three portions in the course of 6 hours and 
the mixture is stirred for a further 15 hours. After 
cooling, the mixture is poured onto ice (40 g) and 
brought to pH 6 with ION sodium hydroxide solution, he 
by-product (3-methoxy-2-methyl-4-nitropyridine) which 
30 his precipitated out is filtered off and the filtrate IS 

extracted four times with 50 ml of methylene chloride. 
After drying, the combined organic phases are concentra- 
ted completely and the residue is ^^^^^ ^^I^ 
Uttle methylene chloride/petroleum ether. 4.2 g 57% o 
35 theory) of the title compound are obtained in the form of 
yellow crystals of m.p. 103-104OC. 
f) 3-Methoxy-2-methylpyridine 1-oxide 

15.3 g (0.124 mole) of 3 -m e t ho xy -2-m e t hy L py r i d i n e 
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• I acetic acid, and 
.0 of : . .ours. T.. ^xtur. 

„ sOrr.d for a «l portion, of 

completely aTter mixture is <sist; 

:e»ct,on of P--"-°"" 7. -.U. distus a. 130 C 

3 .u.b tube ovan. """/^ ^r^ ,„ , lUtla 

.3, .a , Iff an. .r,aa. 13 . C.OX 

of theory) of ^-"/"""//^..naaa crystals of -P- " 
obtained in the form of 


78°C. 
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Z 'j-M.thoxy-S-""""^"'''''"! j-„ethoxy-2-".a">''-- 

,5.5 . <'0X of ; ,u by the pro.adur. 

obtained as a colorless mmbO 
pyridine are obtain ,,3etion of 13.7 g Cl 

described in ^'^^ ' « with 9.2 n,l of methyl 

of 3-hydroxy-2.«ethylpyr^d.ne „,,,3nolic 

Wit. -Vd:To:: -:ndafterarea^ -e of 
potassium hydroxide sol 

3 hours. , . aoplicabUitX 

CoaaSI^iai^^^-----^ for.uU I 

The ^1=^^"^^';: .3r«aco.o,ical properties 

3„d their salts , useful. They clearly 

„Hich render then '"'^"^'^^J^,, in war-blooded. 

,„hibit the secret.on of a ^^^^^^^^^ ''''"T.^- 

3„,.al., and moreover ^ . ,„ „ar.-blood.d an, 

3.tion on the sto.ach a "^V ,„tes- 
This protective action ^he 
' . observed when doses which ar 

tine is already "^^^"^^ ^^cretion are administered, 
doses which inhibit - furthermore d s 

compounds a c co r di n. to h e ^^^^^^^.^^ effects and 

^he absence v^* 

•'•■■'ir;.;r.r:/:r;......;;.;,^ 

:;:"V.r,,;;:r:r."::.-;'::.". 
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inflammatory diseases and lesions (such as, for example, 
gastric ulcer, duodenal ulcer, gastritis and stomach 
irritation caused by hyperacidity or medicaments), which 
can be caused, for example, by microorganisms, bacterial 
5 toxins, medicaments Cfor example certa i n a nti Phlogistics 
and antirheumatics), chemicals (for example ethanol), 
gastric acid or stress situations. 

Another advantage of the compounds according to 
the invention is their comparatively high chemical 

10 stability. 

'•: surprisingly, the compounds according to the 
invention prove to be clearly superior in their excellent 
properties to the compounds known from the prior art. On 
the basis of these properties, the dia Ikoxypy ri di nes and 

15 their pharmacologically acceptable salts a r e . ou t s ta nd- 

ingly suitable for use in human and veterinary medicine, 
where they are used, in particular, for the treatment and/ 
or prophylaxis of diseases of the stomach and intestine 
and those diseases based on excessive secretion of 

20 gastric juice. 

The invention thus also relates to the compounds 
according to the invention for use in the treatment and/ 
or prophylaxis of the a bo vement i oned diseases. 

The invention furthermore relates to the use of 
25 the compounds, according to the invention for the prepara- 
tion of medicaments which are used for the treatment and/ 
or prophylaxis of the abo vement i oned diseases. 

The invention also relates to medicaments which 
contain one or more dia r<o.y.yri di nes of the general 
30 formula 1 and/or their pharmacologically a c c epta b I e sa ts . 

The medicaments are prepared by processes which 
are known per se and with -.ich the expert is familiar. 
AS medicaments, the pha r c .r' - I ly active compounds 

^^e-^ arc-ir-ino t3 the invention are used 
(= active compounds) according i j 

35 eUh.r as such or, pref.r.M,, - combination »Uh suit- 
able pharmaceutical auxiU.ri.s or crri rs. In the for. 
Of tablets coated tablets, capsules, suppositories, plaste s 
::o;e::::;e ,s TTS,, e.ulslons, suspensions or solutions, tne 
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content o. active compound advantageous, .ein, between 

0.1 and 95X. suitable for the 

The auxiliaries or carriers which are s 

desired medicament formulations are fa.iUar to the 
.pert, on the basis of his expert .no-led,e Besides 

"ven'ts, ,el formers. — 7"', ' ,t is 
. i-nt. and other active compound vehicles, it 

, 0 Z., antioxidants, disp.rsin, 

possible antifoaming agents, flavor corr.ct- 

solubiU.in, agents, courants or, 
,„":rticular, permeation promoter, and completing agents 

'"rhl\:::vr:::rnd; can be administered oraU,, 

— -:-r::rr/o:ed advantageous in human 

medicine to administer the active compound or compoun s, 
in he ase of oral administration, in a daily dose of 
„u 0 0 to about 20, preferably 0.05 to 5 and in par- 
0.01 ^^^^^^^ ,^ appropriate 

ticular 0.1 to 1.5 mg/k9 J ,„d,„,d„al 

in the form of several, preferably 1 to », 
loses to achieve the desired result. In the case o 
p r n^e al treatment, similar or (in particular in the 

o int ous administration of the active com- 

uL^ as a rule lo-er dosages can be used. The parti 

active compounds required can easily b 
expert on the basis of hi s expert knowledge. 

If the compounds and/or salts according to the 
»,on are to be employed for the treatment of the 
invention are to ,,e pharmaceutical formulations 

abovementioned diseases, P active 

can also contain one or more pharmacologically active 
const uents from other groups of medicaments, such as 
n s for exa.ple aluminum hydroxide and magnesium 

m n te- tranquilizers, such as benzodiazepines, for 
r 'iazepam; spasmolytics, such as, for example, 
r::l ve r e " c mylo.in; anticholinergics, such as 
lee, oxyphencyclimine and ph enca rba mi de; local 
nesthetics, such as, for exa mpl e t e, ra ca i ne a nd 
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procaine; and if appropriate also enzymes, vitamins or 
amino acids. 

In this connection, combination of the compounds 
according to the invention with other drugs which inhibit 
acid secretion, such as, for example, H2-bLockers (for 
example cimetidine and ranitidine), and furthermore with 
so-called peripheral anticholinergics (for example piren- 
zepine, telenzepine and zolenzepine) and with gastrin 
antagonists with the aim of intensifying the main action 
in the additive or supera ddi ti ve sense and/or eliminating 
or reducing side effects is to be particularly empha:sized. 

Pha rma cology 
The excellent protective action on the stomach 
and the inhibiting action on gastric secretion of 
the compounds according to the invention can be demon- 
strated in animal experiments using the model of Shay 
rats. The compounds according to the invention investi- 
gated have been given numbers as follows: 
Serial No. Name of the compound 

1 2-C(4,5-diraethoxy-2-pyridyl)methylsulf i nyU- 
5-trifluoromethoxy-1H-benzimidazole 

2 2-C (4,5-dimethoxy-3-methyl-2-pyri dyD- 
methy Isul f i nyl]-5-t ri f luoromethoxy-1H-benz- 
i ra i da z 0 1 e 

3 2-C(4,5-dimethoxy-2-py ri dyl) methylsulf i n- 
yl3-5-(1y1/2,2-tetrafLuoroethoxy)-lH-benz- 

i mi da zol e 

4 2,2-di f luoro-6-C(4,5-dimethoxy-2-pyridy L)- 
methylthi o3-5H-C1,3:-dioxoloC4,5-f3benz- 
i m i da zol e 

5 2,2-di f luoro-6-C(4,5-dimethoxy-2-py ri dyl) - 
methylsulfinyU-5H-C1,33-dioxoloC4,5-f]- 

benziraidazoLe 
The influence of the compounds investigated on 
the formation of gastric lesions triggered off by pylorus 
ligature (4 hours; so-called Shay rats) and oral adminis- 
tration of 100 mg/kg of a c ety I sa I i cy I i c acid and on the 
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gastric secretion (HCl) in the rats over 4 hours is shown 
i n the f ol Lowi ng tabl e. 

Protective action on the stoma ch and inhibition of 
gastric secretion 


Serial 
No. 


n 

[Number 
of 

animals] 


1 
2 
3 

5 


40 

4a 

56 
40 
72 


Protective action 
on the stomach 
(rats) inhibition 
of the lesion index 
E050+) 
[mg/kg, p.o.] 


0.6 
0.8 
0.6 
3.5 
- 1 


Inhibition of the HCl secretion 
in the stomach 
(rats; total of 4 hours) 


X inhibition 
of HCl 
secretion 
++)• 

15 
25 
18 
28 
25 


E025+) E050+) 
[mg/kg, p.o.] 


1.0 
0.7 
- 1 
3.0 
1.0 


^ 3 
1.7 
3.4 
6.5 
3.0 


+) ED25 and E050 = dose which reduces the lesion index or 

the HCl secretion (4 hours) in the rat 
stomach by 25 and, respectively, 50% 
in the treated group in comparison 
wi th the control group. 
++) after administration of the antiulcerous ED50 

The antiulcerogenic action was tested by the so- 
called Shay rat method: 

Ulcers are provoked in rats which have been kept 
in the fasting state for 24 hours (female, 180-200 g, 4 
animals per cage on a high grid) by pylorus ligature 
(under diethyl ether anesthesia) and oral administration 
of 100 mg/10 ml/kg of a c et y I sa I i cy L i c acid. The sub- 
stances to be tested are a d.. i ni s t er ed orally (10 ml/kg) 
one hour before the pylor., ligature. The wound is 
closed by means of Michel c'.3.= s. 4 hours thereafter, 
the animals are sacrificed .^.i.r ether anesthesia by 
atlas dislocation and the st:.3:h is resected. The 
stomach is opened longitudinally and fixed to a cork 
plate, after first the amount of secreted gastric juice 
(volume) and later its HCl content (titration with sodium 


10 


15 


20 
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hydroxide solution) have been determined; the number and 
size (= diameter) of the uUers present are determined 
with a stereomicroscope in 10-foLd magnification. The 
product of the degree of severity (according to the 
following points scale) and number of ulcers serves as 
the individual lesion index. 
Points scale: 
no ulcers 
ulcer diameter 0.1 " 1.4 mm 1 

1 .5 - 2.4 mm 2 

2.5 - 3.4 mm 3 
3.5 - 4.4 mm 4 
4.5 - 5.4 mm 5 
> 5.5 mm 6 

The reduction in the average lesion index of each 
treated group in comparison with that of the control 
group C= 100%) serves as a measure of the a nt i u I c e rog en. c 
effect. The E025 and E050 designate those doses which 
reduce the average lesion index and the HCl secretion by 
25% and, respectively, 50% in comparison with the control. 

Toxi ci ty ^ , . 

^The LD50 of all the compounds tested is above 

1,000 mg/kg Cp.o.3 in mice. 


p»»»nt Claims 
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2. 


R1-0 


(1). 


wherein 

Rl represents a 1-3C-alkyl radical which is completely or predomi- 
nantly substituted by fluorine, or a chlorodif luoromethyl radical and 

Rl' represents a hydrogen atom or a halogen atom, trlf luoromethyl , a 

1-3C-alkyl radical, or a l-3C-alkoxy radical which is optionally com- 
pletely or predominantly substituted by fluorine, or 

Rl and Rl' together, with Inclusion of the oxygen atom to which Rl is 

bonded, represent a 1 - 2C- alkylenedioxy radical which is optionally 
completely or partly substituted by fluorine, or a chlorotrif luoro- 
ethylenedioxy radical, 

R3 represents a l-3C-alkoxy radical, 

one of the radicals R2 and RV represents a 1.3C-alkoxy radical and the 

other represents a hydrogen atom or a 1-3C-alkyl radical and 
n represents the numbers 0 or 1 , 
and the salts of these compounds. 

Compounds of the general formula I according to claim 1, wherein 

Rl represents a 1-3C-alkyl radical which is completely or predominantly 
substituted by fluorine, or a chlorodif luoromethyl radical, 

Rl' represents a hydrogen atom or a halogen atom, trif luoromethyl, a 

1-3C-alkyl radical, or a l-3C-alkoxy radical which is optionally com- 
pletely or predominantly substituted by fluorine. 

R3 represents a 1-3C-alko)«y radical. 
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one of the radical R2 and represents a l-3C-alkoxy radical and the 

other represents a hydrogen atom or a l-3C-alkyl radical and 
n represents the numbers 0 or 1 , 
and the salts of these compounds. 

Compounds of the general formula I according to claim 1, wherein 
R1 and Rf together and with inclusion of the oxygen atom to which R1 is 
.bonded, represent a 1 -2C-alkylenedioxy radical which is optionally 

completely or partly substituted by fluorine, or a chlorotrif luoro- 

ethylenedioxy radical, 
R3 represents a 1-3C-alkoxy radical, 

one of the radicals R2 and R^ represents a 1-3C-alkoxy radical and the 

other represents a hydrogen atom or a l-3C-alkyl radical and 
n represents the numbers 0 or 1 , 
and the salts of these compounds. 

Compounds of the general formula I according to claim 2, wherein 

Rl represents 1 , 1 , 2 , 2-tetraf luoroethyl, trifluoromethyl, 2 , 2 , 2- trif lu- 

oroethyl or dif luoromethyl, 
Rl' represents a hydrogen atom, 
R3 represents methoxy, 

one of the radicals R2 and R; represents methoxy and the other represents 

a hydrogen atom or methyl and 
n represents the numbers 0 or 1 , 
and the salts of these compounds. 

Compounds of the general formula I according to claim 3, wherein 

Rl and RT together, with inclusion of the oxygen atom to which Rl is 

bonded, represent a dif luoromethylenedioxy radical or a metylenedioxy 

radical , 
R3 represents methoxy, 

one of the radicals R2 and RC represents methoxy and the other represents 

a hydrogen atom or methyl and 
n r presents the numbers 0 or 1 , 
and the salts of these compounds. 

Compounds of the general formula I acc rding to one of claims 1 to 5, 
wherein n denotes the number 0, and th ir acid addition salts. 
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7. compounds of the general formula I according to one of claims 1 to 5. 
wherein n denotes the number 1. and their salts with bases. 

a A compound chosen from the group consisting of 2-C ( 4 . S-dimethoxy-Z-pyr i- 
dyl)methylsulfinyl]-5-trifluoromethoxy-1H-benzimida20le. 2-[ ( * . 5-dimeth- 
oxy-3-methyl-2-pyridyl)methylsulfinyll-5-trifluoromethoxy-1H-ben2imida20- 
le 2-C(4 5-dimethoxy-2-pyridyllmethylsulfinyn-5-n. 1.2.2. -tetrafluoro- 
ethoxy)-1H-benzimida20le. 2 , 2-dif luoro-6 - [ ( * . 5-d imethoxy-2 -pyr idyl )methyl- 
thio]-5H-[1.3]-dioxolo[;.5-f]benzimida20le and 2 . 2-difluoro-6-t ( * . 5-di- 
methoxy-2-pyridyl)methylsulfinyll-5H.[1.3l-dioxoloC;.5-f]benzimidazole and 

their salts. 

9. Process for the preparation of dialkoxypyridines of the general formula I 
according to claim 1 and their salts, characterized in that 

a) .ercaptobenzimidazoles of the general formula II are reacted with 
picoline derivatives III, 


R1-0 




(ID 


(III) , 


or 


b) benzimidazoles of the general formula IV are reacted with mercapto- 

picolines V, 

H 

HS-CHj y 

R1-0 ^' 

IIV) 
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or 
c) 


o-phenylenediamines of the general formula VI are reacted with formic 
acid derivatives VII 


R1-0 



HOOC-S-CHj 



tVI) 


(VII), 


and the 2-benzimidazolyl 2-pyridylmethylsulf ides of the general formula 
VIII obtained according to a), b) or c) 


R1-0 



S CH, 



(VIII), 


are then optionally oxidized and/or converted into the salts, 

d) benzimidazoles of the general formula IX are reacted with pyridine 

derivatives X 

R3 


R1-0 



(IX) 
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.uino,l .erivaUve. of Ue se-ral fcr^l. X. .r. reacted .lt» 

2-picoline derivatives XII 



M'-CHj 


R1-0 


1X1) 



.R4 


.r. then cp.i.naXl, su.,„u.nU, converted into the 
.„d V repr.,.ntln9 ,vit.»le le.vlo, ,roup.. H r.pre.eot.oa .".U 
„.t,i ,to» ,L1. N. or K., "• r.pr„e«i., the .,oi..le„t of . ».t.l .to» 

,„ „edlc,™eat, contal-Ln, «o. or »ore dl,»ox,P,ridl„e. .ccordln, to OPe or 
„ore Of t». cLi™. - to . .nd,or t.elr p.,r.,co.o,ic,Xl, .ccept.Pl. salt. 

„ Pl.l.=»ypvrldln,s .ccordlpg to op. of claims > to . and their phar»,col.- 
calX, ceptaPl. ..it. - PS. iP the tr.at».nt ,pd,or propP,la».s of 

dUea,.. Of " °" 

secretion of gastric acid. 

, „ 0, dl.aK0.,p,ridipea accprdip, to OPe of cl.i» - to . and tPeir pP.r- 
„acoU,U.U, accptaPU salta for tp. .apufactpr, of „ed.c,™.n a fo . 
treatment and/or propP,la«ls of dis.aa.a of tP. ato.acP and,or intestine 
,„d dis fased on increased secretion pf sastric acid. 

dazole and its salts. 
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>.tpnt Clai n><» for the rnntractino state: AT 


1 . 


Process for 


the preparation of dialkoxypyridines of the general formula I 

R3 


R1-0 



(I), 


wherein 

Rl represents a 1-3C-alkyl radical which is completely or predomi- 
nantly substituted by fluorine, or a chlorodif luoromethyl radical and 

R,- represents a hydrogen atom or a halogen atom, trif luoromethyl. a 

1-3C-alkyl radical, or a 1-3C-alkoxy radical which is optionally com- 
pletely or predominantly substituted by fluorine, or 

Rl and Rl- together, with Inclusion of the oxygen atom to which Rl is 
bonded, represent a ,-2C-.lkylenedioxy radical which is optionally 
completely or partly substituted by fluorine, or a chlorotrlf luoro- 
ethylenedioxy radical. 

R3 represents a l-3C-alkoxy radical, 

one of the radicals R2 and represents a l-3C-alkoxy radical and the 

other represents a hydrogen atom or a 1-3C-alkyl radical and 
n represents the numbers 0 or 1. 
and their salts, characterized In that 

a) .ercaptobenzimidazoles of th. general formula II are reacted with 
picoline derivatives III, 
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Z'-CH2 


R1-0 



(II) 


(III), 


or 
b) 


..„.,„id.zol» th. ,ea.r.l ,or..U .V ar. re.cte. with „ercapt.. 

picolines V, 



Rl-0 


R3 


HS-CHj '^5^ 


(IV) 


N 

(V), 


°^ 1 *,»,-miiia VI are reacted with f rmic 

c) 0-phenylenediamines of the general formula VI 

acid derivatives VII 


R3 



Rl-0 


HOOC-S-CHz J 


IVI) 


{VII) , 


VIII obtained according to a), b) or c) 
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R1-0 




[viin, 


are then optionally oxidized and/or converted into the salts. 

d) benzimidazoles of the general formula IX are reacted with pyridine 
derivatives X 

H " 

Rl* 


R1-0 



(IX) 



or 


e) sulfinyl derivatives of the general formula XI are reacted with 
2-picoline derivatives XII 



R1-0 


(XI ) 



and are then optionally subsequently converted into the salts. Y, Z. Z' 
and Z" representing suitable leaving groups. M representing an alkali 
metal atom (Li. Na or K). M' representing the equivalent of a metal atom 
and Rl. Rl'. R2. R3 . R^ and n having the meanings given above. 
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2. 


3. 


Process according to claim 1. wherein „ predominantly 

represents a 1-3C-al.vl radical which is completely o P 
Lituted by fluorine, or a chlorodif luoromethyl radical. 

'a hydrogen atom or a halogen atom, trifluoromethyl. a 
represents a hydr ge ^^^^^ optionally com- 

1-3C-alkyl radical, or a 1-3C alkoxy r 
pletely or predominantly substituted by fluorine. 
R3 represents a 1-3C-alkoxy radical 

* radical R2 and represents a 1-3C alKoxy 

one of the radical , , i-3C-alkyl radical and 

other represents a hydrogen atom or a 1 3C alkyl 

n represents the numbers 0 or 1 . 

30d ..9e..er .,,.,i.,xen=dio«, r.-ic,l which Is .pti.n.ll, 

ethylenedioxy radical, 
,3 represents e ,-3C-.l.«.y ,„., th, 

„„e Of the r,.ic.Xs « sh, represents ' 

other represents . hyOr.aen .torn or , .-3C elkyl 
„ represents the nuirbers 0 or 1 . 

process according to cia». 1. wherein ,2,-triflu- 
[, represent. , , , . ^ .t-...r .nuor=eth,i. trif luoro.eth,l. 2.^,: 

oroethyl or dif luoromethy 1 . 
Rl- represents a hydrogen atom. 

:i ;;r::irr:nd -.resents „etho. and the other represents 

a hydrogen atom or mel^yl »nd 
n represents the numbers 0 or » . 


5. 


Process according to claim 1. .^er. in nirhRlis 
H toaether with inclusion the oxygen atom to which Rl is 

Rl and Rl together, wii metylen dioxy 

bonded, represent a . i nuoromet^v lenedioxy radical or 

radical, 

R3 represents methoxy. represents 
one Of the radicals R2 and R. represents methoxy and the other 

a hydrogen atom r methyl and 
„coni-< the numbers 0 or 1 . 
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Process for the preparation of compounds of the general formula I accor- 
ding to claim 1. Wherein R1. Rl'. R2. " and have the meanings given in 
claim 1 and n represents the number 0. characterized in that mercaptobenz- 
imidazoles of the gereral formula 11 are reacted with picoline derivatives 
III and are then optionally subsequently converted into the acid addition 


salts. 


Process for the preparation of compounds of the general formula I accor- 
ding to Claim 1. Wherein R1. R1'. «2. «3 and R. have the meanings given in 
Claim 1 and n represents the number 1. characterized in that the Z-benz- 
imidazolyl 2-pyridylmethylsulf ides of the general formula VIII are oxi- 
dized and are then optionally subsequently converted into the salts with 


bases . 


process for the preparation of medicaments, characterized in that a com- 
pound of the general formula I according to claim , or a pharmacologically 
acceptable salt thereof is mixed with a pharmaceutical auxiliary and/or 
carrier. 

process for the preparation of 5-dif luoromethoxy-2-t (3 . 4-dimethoxy-2-pyri- 
dyl)methylsulfinyl]-1H-benzimidazole and its salts, characterized in that 
5-difluoromethoxy-2-[(3..-dimethoxy-2-pyridyl,methylthio]-,H-benzimidazole 

is oxidized and. if desired, the resulting 5-dif luoromethoxy.2-[ (3 . .-di- 
methoxy-2.pyridyl)methyl3ulfinyl]-1H-benzimidazole is subsequently con- 

verted into a salt. 

process for We prepsratio. o, 5-«inuoro»et«.x,-2-t 1 3 , *-<.i-..t.ox,-J-Pvri- 

.,l,™etr„lthlol-,H-6enzl»,ld..ole sn. it, sslts, characterized In that 

5.<,lfluor<.»ethox,-:-»erc.pt.-,H-»ehzl».ldazole is reacted with ^-chlorce- 

th,l-3..-<.ia.etho.,P,ridine or it, salt, and, if desired, the resolt.n, 
5-dinuor..,th.«,-^-..3..-di»etho»,-a-PVrid,l.»eth,ithl.l-H-.enzi™idazole 

is .ubs.,u.ntl, converted into a sait .r , re.uitin, salt of the 5-difiu - 
ro».thdX,-2-«3.;-di.etho.,-!-PyridvXI»eth,lthi.I-,»-l.en.in,idaz.ie is soP- 

seguently converted into the free compound. 


